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The 2000 Colorado Student Assessment Program
Technical Report

This report presents the results of the statewide Spring 2000 administration of

the Colorado Student Assessment Program (CSAP). Third-grade students were

assessed in Reading; fourth- and seventh-grade students were assessed in Reading

and Writing; and eighth-grade students were assessed in Mathematics and Science.

The assessments were developed by CTB/McGraw-Hill in concert with the Colorado

Department of Education and were scored, scaled, ard analyzed by CTB/McGraw-

Hill.

Part 1: Overview of the CSAP Assessments

The assessment is intended to measure the Colorado Content Standards, as

follow;

The Colorado Model Content Standards: Reading and Writing

1. Students read and understand a variety of materials. (Reading)

2. Students write and speak for a variety of purposes and audiences. (Writing)

3. Students write and speak using conventional grammar, usage, sentence

structure, punctuation, capitalization, and spelling. (Writing)

4. Students apply thinking skills to their reading, writing, speaking, listening, and

viewing. (Reading)

5. Students read to locate, select, and make use of relevant information from a

variety of media, reference, and technological sources. (Reading)

6. Students read and recognize literature as a record of human experience.

(Reading)

I 0
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The Colorado Model Content Standards: Mathematics

1. Number SenseStudents develop number sense and use numbers and

number relationships in problem-solving situations and communicate the

reasoning used in solving these problems.

2. Patterns, Functions, and Alqebra--Students use algebraic methods to explore,

model, and describe patterns and functions involving numbers, shapes, data,

and graphs in problem-solving situations and communicate the reasoning

used in solving these problems.

3. Data Analysis, Probability, and StatisticsStudents use data collection and

analysis, statistics, and probability in problem-solving situations and

communicate the reasoning used in solving these problems.

4. Geometric Concepts--Students use geometric concepts, properties, and

relationships in problem-solving situations and communicate the reasoning

used in solving these problems.

5. Measurement--Students use a variety of tools and techniques to measure,

apply the results in problem-solving situations, and communicate the

reasoning used in solving these problems.

6. Operation and Calculation--Students link concepts and procedures as they

develop and use computational techniques including estimation, mental

arithmetic, paper-and-pencil, calculators, and computers in problem-solving

situations, and communicate the reasoning used in solving these problems.

The Colorado Model Content Standards: Science

1. Scientific lnyestiqationStudents understand the processes of scientific

investigation and design, conduct, communicate about, and evaluate such

investigations.

2. Physical Science--Students know and understand common properties, forms,

and changes in matter and energy.

11
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3. Life ScienceStudents know and understand the characteristics and structure

of living things, the processes of life, and how living things interact with each

other and their environment.

4. Earth and Space ScienceStudents know and understand the processes and

interactions of Earth's systems and the structure and dynamics of Earth and

other objects in space.

5. InterrelationshipsStudents know and understand interrelationships among

science, technology, and human activity and how they can affect the world.

6. Connections--Students understand that science involves a particular way of

knowing and understand common connections among scientific disciplines.

Test Development and Content Validity

In order to assure the content validity of the CSAP assessments, the Colorado

Model Content Standards were studied by CTB's Content Developers. To develop

the 2000 Colorado Student Assessment Program, Colorado content area specialists,

language arts teachers, and assessment experts worked with CTB/McGraw-Hill to

select a pool of items that measured Colorado's Model Content Standards. These

items were derived from CTB/McGraw-Hill's extensive pool of previously field -tested

reading passages, writing prompts, mathematics, and science items, as well as from

other sources. Many existing items were revised in order to ens ure better

measurement of the relevant Colorado standard and benchmark. Additional items

were developed as needed to better align the pool to the Model Content Standards.

These items were carefully reviewed and discussed by Content Review, Bias

Review, Community Sensitivity Review, and Instructional Impact committees to

assure not only content validity, but also the quality and appropriateness of the

items. These committees represented Colorado's diverse population and were

composed of Colorado teachers, community members, State Department of

Education staff, and SADI Council members. The committees' recommendations

were used to form the pool of items from which the final reading and writing

assessments were constructed.

1.2
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A subset of the items used in the 1999 forms of the third, fourth, and seventh grade

Reading and Writing assessments were also included in the 2000 forms in order to

equate the forms across years. This was necessary in order to provide results that

can be defensibly compared from year to year. The eighth grade Colorado students

were assessed for the first time in Mathematics and Science.

Test Configuration

Tables 1 and 2 indicate the configuration of the Reading, Writing, Mathematics, and

Science assessments by grade, content area, item format, and standard coverage.

Third Grade Reading

The 2000 CSAP third grade Reading assessment consisted of a single form of 41

items, 32 multiple-choice (MC) and nine constructed-response (CR), with a total of

53 points. A student thus can score a maximum of 53 points in the Reading test. All

MC items have one level. The nine CR items included seven 2-point, one 3-point,

and one 4-point with a total of 21 points. The assessment comprised only one

standard.

Fourth Grade

The 2000 CSAP fourth grade assessment consisted of a single form for Reading

and Writing. Sessions 1, 2, and 5 of the form assessed Writing; and 3, 4, and 6

assessed Reading ability of students.

Reading

The 2000 CSAP fourth grade Reading test consisted of 70 items, 53 MC a nd

17 CR, with a total of 91 points. A student thus can score a maximum of 91

13
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points in the Reading test. All MC items have one level. The 17 CR items

included two 1-point, 11 2-point, two 3-point, and two 4-point, with a total of

38 points.

The fourth grade Reading test measured four standards. Standard 1 was

measured by 24 MC and three CR items with a total of 28 points. Similarly,

14 MC and four CR items, with a total of 22 points, measured standard 4; 12

MC and three CR items, with a total of 20 points, measured standard 5; and

three MC and seven CR items, with a total of 21 points, measured standard 6.

Table 1. Conflouratlon of 2000 CSAP Assessments

(rpde
Content

Arita

Maximum
Possible
Points

Total 6 .f Items
Frequency of CR items with the Given Number of

Maximum Points

,, . 1 2 3 4

3

4

Readina 53 32 9 0 7 1 1

Readina 91 53 17 2 11 2 2

7

=aim.
Readina

21
105

31 13 7 1 2 3

60 17 2 6 5 4

Writina ZE

111.1..,
90

42 17 11 1 0 5

Moth 'IR 15 0 12 0 3

8 Science 58 15 4 6 4 1

Table 2. Conflouration of 2000 CSAP Assessments bv Grade. Content Standard. and Item Tvoe

17.rarla
Content

A.
Item
Tuna

Standard 1 Standard 2 Standard 3 Standard 4 Standard 5 Standard 6

# of
Items

Total
Pts.

# of

Items

Total
Pts.

# of
Items

Total
Pts.

# of

Items

Total
Pts.

# of
Items

Total
Pts.

# of
Items

Total

I Pts.

IIIIIIIII... ..
MC 32 32

CR 9 21

4 : ... ..
MC 24 24 14 14 12 12 3 3

CR 3 4 4 8 3 8 7 18

4 Writina

MC 6 6 25

CR 6 19 7 0

7 : .. ..111111111

MC 27 27 14 14 6 6 13 13

CR 6 17 2 6 6 15 3 7

7 Writinn

MC 13 13 29 29
ommi=emommo

CR 6 21 11 12

nntarla
Content

, Aran
item
Tyne,

Standard 1/6 Standard 2
-

Standard 3 Standard 4/5

# of
Items

I Total
Pts.

# of I Total
Items Pts.

# of I Total
Items Pts.

# of
Items

Total
Pts.

Il

A . , ..

MI MC 12 12 12 12 10 10 11 11 if
CR 4 8 3 8 4 10 4 10

Standard 1 Standard 2 Standard 3 Standard 4 Standard 5/6

Content
ACeil

Item

Tyne

# of
Items

Total
Pts.

# of Total
Items Pts.

# of Total
Items Pts.

# of
Items

Total
Pts.

# of
Items

Total
Pts._Grade_

mr, a I o 14 I 14 II 1/ I 11 1 15 I 1c 7 I 7
I
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The 2000 CSAP fourth grade Writing assessment consisted of 44 items, 31

MC and 13 CR items, with a total of 58 points. A student thus can score a

maximum of 58 points in the Writing test. All MC items have one level. The

13 CR items comprised seven 1-point, one 2-point, two 3-point, and three 4-

point items with a total of 27 points.

The fourth grade Writing test measured two sta ndards. Six MC and six CR

items, with a total of 25 points, measured standard 2. Similarly, 25 MC and

seven CR items, with a total of 33 points, measured standard 3.

Seventh Grade

The 2000 CSAP seventh grade assessment consisted of a single form for Reading

and Writing. Sessions 1, 2, and 5 of the form assessed Writing and 3, 4, and 6

assessed Reading ability of students.

Reading

The 2000 CSAP seventh grade Reading test consisted of 77 items, 60 MC

and 17 CR items, with a total of 105 points. A student thus can score a

maximum of 105 points in the Reading test. All MC items have one level.

The 17 CR items comprised two 1-point, six 2-point, five 3-point, and four 4-

point items with a total of 45 points.

The seventh grade Reading test measured four standards. Standard 1 was

measured by 27 MC and six CR items with a total of 44 points. Similarly, 14

MC and two CR items, with a total of 20 points, measured standard 4; six MC

and six CR items, with a total of 21 points, measured standard 5; and 13 MC

and three CR items, with a total of 20 points, measured standard 6.

15
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Writing

The 2000 CSAP seventh grade Writing assessment consisted of 59 items, 42

MC and 17 CR items, with a total of 75 points. A student thus can score a

maximum of 75 points in the Writing test. All MC items have one level. The

17 CR items comprised 11 1-point, one 2-point, and five 4 -point items with a

total of 33 points.

The seventh grade Writing test measured two standards. Thirteen MC and six

CR items, with a total of 34 points, measured standard 2. Similarly, 29 MC

and 11 CR items, with a total of 41 points, measured standard 3.

Eighth Grade

The 2000 CSAP eighth grade assessment consisted of two separate forms for

Mathematics and Science. The Mathematics assessment form consisted of 60

items and the Science form consisted of 75 items. Two MC items from the Science

assessment were later dropped from the analyses because of their undesirable item

parameters. As a result, 73 items were scored in the Science assessment.

Mathematics

The 2000 CSAP eighth grade Mathematics assessment consisted of 60

items, 45 MC and 15 CR items, with a total of 81 points. A student thus can

score a maximum of 81 points in the Mathematics test. All MC items have

one level. The 15 CR items comprised 12 2-point and three 4-point items,

yielding a total of 36 points.

The eighth grade Mathematics test measured six standards. Some

standards, however, have very few items that possibly could result in an

unstable estimate of student ability in that standard. These standards were

combined to form a single standard that closely matches the objectives.

7
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Thus, standards 1 and 6 were combined to form a single standard of 1/6, and

standard 4 and 5 were combined to form a single standard of 4/5.

Standard 1/6 was measured by 12 MC and four CR items, with a total of 20

points. Similarly, 12 MC and three CR items, with a total of 20 points,

measured standard 2; 10 MC and four CR items, with a total of 20 points,

measured standard 3; and 11 MC a nd four CR items, with a total of 21 points,

measured standard 4/5.

Science

The 2000 CSAP eighth grade Science test consisted of 75 items, 60 MC and

15 CR items, with a total of 92 points. As mentioned above, two MC items,

however, were removed from the test after item analysis because of their

undesirable measurement properties. As a result, 73 items were scored, 58

MC and 15 CR items, with a total of 90 points. All MC items have one level.

The 15 CR items included four 1-point, six 2-point, four 3-point, and one 4-

point item with a total of 32 points.

The eighth grade Science test is measured by six standards. Standard 1 was

measured by nine MC and seven CR items, with a total of 25 points.

Similarly, 14 MC and three CR items, with a total of 20 points, measured

standard 2; 13 MC and three CR items, with a total of 19 points, measured

standard 3; and 15 MC and one CR item, with a total of 18 points, measured

standard 4. Since standard 6 consisted of only two items, it was combined

with standard 5 to form a new standard of 5/6 to ensure stability in the

estimates. As a result seven MC and one CR item, with a total of 8 points,

measured standard 5/6.

17
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Part 2: Results

Student results were reported statewide in terms of performance levels. Also

reported was the scale score that was used to determine their Performance Level.

The cut scores for the performance levels were determined by using the Bookmark

standard setting procedure (Lewis, Mitzel, & Green, 1996). Performance levels for

grades 3, 4, and 7 Reading and Writing were carried over from earlier years'

standard setting procedures. Grade 8 Mathematics and Science standards were set

in 2000.

The scale for the third grade Reading assessment has a lowest obtainable scale

score (LOSS) of 300 and a highest obtainable scale score (HOSS) of 700 (see Table

3 below). The LOSS and HOSS for the fourth grade Reading and Writing

assessment scales were 300 and 720; for seventh grade Reading they were 300

and 770; for seventh grade Writing 300 and 780; for eighth grade Mathematics 300

and 760; and for eighth grade Science 300 and 790, respectively.

Table 3
Lowest and Highest Obtainable Scale Scores

for the CSAP Assessments

Grade Content Area Lowest
obtainable
scale score

Highest
obtainable
scale score

3 Reading 300 700
4 Reading 300 720
4 Writing 300 720
7 Reading 300 770
7 Writing 300 780
8 Mathematics 300 760
8 Science 300 790

Note that scale scores are not comparable across grades or subjects.

18
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Item-pattern scoring was used to determine students' scale scores, as opposed to

number-correct scoring, because it calculates a student's scale score by taking into

account not only how many items a student answered correctly but also the difficulty

of those items. Since item-pattern scoring takes more information into account, it is

more accurate than number-correct scoring. This increase in accuracy is equivalent,

on an average, to approximately a 15 to 20% increase in test length (Yen, 1984; Yen

& Candell, 1991).

Summary Statistics

The summary statistics are based on the analysis of the total population of students.

The mean, median, and standard deviation of scale scores for the total population

and separately for gender groups for grade 3 Reading, grades 4 and 7 Reading and

Writing, and grade 8 Mathematics and Science are shown in Table 4. Table 5 lists

the scale score descriptive statistics and Table 6 lists the raw score descriptive

statistics by content standard for the total population. Table 6 also presents the

mean percent of the maximum raw score obtained for each content standard. The

mean percent of maximum raw score measures the variation of item difficulty across

the content standards.

Third Grade Reading

The mean scale score for the total population of students taking the 2000 third grade

Reading assessment is 502 with a standard deviation of 44.1. Similarly, the mean

scale score for female students is 505 with a standard deviation of 43.4 and the

mean scale score for male students is 499 with a standard deviation of 44.4. Note

that the male and female students do not sum to the total population because of

non-response to the gender question.

19
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Table 4. Scale Score Descriotive Statistics

Grade

3

_Lansuinaa

English

Qua leatAcea

Reading

Grniin Pr Mean SS ...ala....... MaillaaSS _alnllii_
0.89All Valid Scores

,

53,020 502 44.1 504

Females 25,716 505 43.4 507

Males 27,040 499 44.4 501

4 English Reading
All Valid Scores 53 570 506 46 0 510 0.93

Females 25 772 511 44 7 513

Males 27.469 502 46.8 506

4 English Writing
All Valid Scores 52.736 509 43.7 509 0.90

Females 25.427

26.991

517

502

44.2

42.0

516

504JNales

7 English Reading

All Valid Scores 52,327 502 49.6 506 0.93

Females 25,193 509 48.2 512

Males 26.625 496 49.9 KG

7 English Writing
All Valid Scores 51,379 501 49.0 502 0.90

Females 24,835 509 48.6 509

Males 26.054 493 48.2 495

8 English Mathematics

All Valid Scores 52,056 496 57.0 501 0.93

Females 25,185 496 54.2 500

Males

An Valid Scores

26 343

51 986

25.096

26,244

496
497

492

502

52.2_
55 7

51.9

58.5

_522.--
502

496

508

0 91

8 English Science Females

_Males

N counts for females and males do not sum to the N count for all valid scores because of non response on the aender auestion.
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Table 5. Scale Score Descriptive Statistics by Content Standard. All Students

Standard 1
(Total)*

Scale Score
Content

Mean SD_Gratin_

3

Ama_
Readlna 502

I

44.1

_Grads
4

ContentLiam
Rand Inn

Standard 1
Scale Score

Standard 4
Scale Score

Standard 5
Scale Score

Standard 6
Scale Score

Total
Scale Score

Mean SD Mean SO Mean SD Mean SD Mean
,

SD

515 SR 1 5(17 55 9 515 RR A 511 59 7 5AR 4R ll

GffIfin
Content

AMA

Standard 2
Scale Score

Standard 3
Scale Score

Total
Scale Score

Mean SD Mean SD Mean SD

4 Writlna 510 50,8 514 57.0 509 43.7 ,

Grstrisi
Content

Area

Standard 1
Scale Score

-
Standard 4
Scale Score

Standard 5
Scale Score

_

Standard 6
Scale Score

Total
Scale Score

Mean SD Mean SD Mean SD Mean SD Mean SD

7 Read Ina 503

I

53.8 506

I

63.4 519

I

87.3 503

i
59.6 502 49.6

Standard 2 Standard 3 Total

Content Scale Score Scale Score Scale Score

Mean SD,racasla. ALlia
sni 49 n7 Writing:1 9 I Rs 9 RO I 55 9

Grain
Content

Aran

Standard 1/6
Scale Score

Standard 2
Scale Score

Standard 3
Scale Score

Standard 415
Scale Score

Total
Scale Score

Mean SD Mean SD Mean SD Mean SD Mean SD

8 Math 497

I

72.9 496

I

66.7 495 67.6 496 71.5 496

I

57.0

G fla
Content

Aran

Standard 1
Scale Score

Standard 2
Scale Score

Standard 3
Scale Score

Standard 4
Scale Score

Standard 516
Scale Score

Total
Scale Score

Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD

a Science 501 70.8 499 67.0 500 70.3 497 69.4 515 108.5 497 55.7

Only Standard 1 measured in grade 3 Reading.

4. 1
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Table 6. Raw Score Descriptive Statistics bv Content Standard. All Students

Standard 1 Standard 4 Standard 5 Standard 6 Total

pi Mean %
II: I B

Mean
% of

4 t: e III Mean %
i1,1 I Mean

% of
4:: N

Mean
% of

...OMMINIM WIWIWIESMI IMI INMNMN

Standard 2 Standard 3 Total

Mean SD
Mean %
of Max. Mean SD

Mean
% of
Max. Mean

_

SD
Mean %
of Max.

16 A A 64 6% 25 6 6 74 4% 41 A 1

Standard 1 Standard 4 Standard 5 Standard 8 Total

Mean SD
Mean %
of Max. Mean SD

Mean
% of
Max. Mean SD

Mean %
of Max. Mean SD

Mean
% of
Max. Mean SD

Mean
% of
Max.

30 8.0 68.0% 14 3.6 68 8% 16 4.4 73 9% 11 4.0 55.6% 70 18.3 67.0%

Standard 2 Standard 3 Total

Mean SD
Mean %
of Max. Mean SD

Mean
% of
Max. Mean SD

Mean %
of Max.

22 5.7 64.4% 29.3 6.5 71.4% 51.2 11.5 68.3%

Standard 116 Standard 2 Standard 3 Standard 415 Total

.PI II - 11 - I 0

Mean

11-11 14:-I

Mean

I 14',1 i

Mean

MI WIIMI NM IIIrarti MIMIBEN MINIMA VIEllMI

Standard 1 Standard 2 Standard 3 Standard 4 Standard 516 Total

Mean %
11: - I I

Mean
% of
ii.. il: - a

Mean %
11: I

Mean
% of

LI.11 I 11- . Mea I

Mean
% of
uax.

16 5.0 Iffl, 11 rEILMI BSRIEITI 10 MIMI III 66.0 55 UM I 'A.

Only Standard 1 measured in grade 3 Reading.

4"2
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The scale score frequency distribution of the third grade Reading assessment for the

total population is shown in Appendix A-1. Similarly, Figures 1, 2, and 3 graphically

represent the scale score frequency distributions for the total population, male, and

female, respectively. The figures show that the distributions of scale scores for the

total population and for gender groups are approximately normal.

The grade 3 Reading test has only one standard. The mean percent of the

maximum raw score for the total test in grade 3 Reading is 74.1%.

Fourth Grade Reading

The mean scale score fo r the total population of students taking the 2000 fourth

grade Reading assessment is 506 with a standard deviation of 46.0. The mean

scale score for female students is 511 with a standard deviation of 44.7 and that for

male students is 502 with a standard deviation of 46.8.

The scale score frequency distribution for the total population is shown in Appendix

A-2. Figures 4, 5, and 6 graphically represent the frequency distributions for total

population, male, and female, respectively. The figures show that the distributions of

scale scores for total population and by gender group are approximately normal.

The mean scale scores for standards range from a minimum of 507 on Standard 4 to

a maximum of 515 on Standards 1 and 5. This range is relatively small indicating

that students performed similarly on all reading standards.

The mean percent of the maximum raw scores ranges from a low of 65.7% on

Standard 4 to a high of 78.9% on Standard 1. The relatively smaller range of the

mean percent of maximum scores across the content standards indicates that the

average item difficulty did not vary much across content standards. The mean

percent of the maximum raw score for the total test is 71.8%.

r: 3
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Fourth Grade Writing

The mean scale score for the total population on the 2000 fourth grade Writing

assessment is 509 with a standard deviation of 43.7. The mean scale score for

female students is 517 with a standard deviation of 44.2 and the mean scale score

for male students is 502 with a standard deviation of 42.0.

The frequency distribution of scale scores for the total population is shown in

Appendix A-3. Figures 7, 8, and 9 graphically represent the frequency distributions

for total population, male, and female, respectively. The distributions of scale scores

for the total population and for gender groups are approximately normal.

The mean scale score for Standard 2 is 510 with a standard deviation of 50.8 and

Standard 3 is 514 with a standard deviation of 57. The scale score range between

the two standards is relatively small, indicating that students performed similarly on

Standards 2 and 3.

The mean percent of the maximum raw score for Standard 2 is 64% and for

Standard 3 is 74.4%. The range of the mean percent of maximum raw scores

between standards 2 and 3 is relatively small, indicating that the average item

difficulty did not vary much between the two content standards. The mean percent

of the maximum raw score for the total test is 69.9%.

Seventh Grade Reading

The mean scale score for the total population on the 2000 seventh grade Reading

assessment is 502 with a standard deviation of 49.6. The mean scale score for

female students is 509 with a standard deviation of 48.2 and the mean scale score

for male students is 496 with a standard deviation of 49.9.

2 4
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The scale score frequency distribution for the total population is shown in Appendix

A-4. Figures 10, 11, and 12 graphically represent the frequency distributions for

total population, male, and female respectively. The figures indicate that the

distribution of scale scores for the total population and by gender is approximately

normal.

The mean scale scores range from a minimum of 503 on Standards 1 and 6 to a

maximum of 519 on Standard 5. This range is relatively small, indicating that

students performed similarly on each of the standards.

The mean percent of the maximum raw scores ranged from a minimum of 55.6% on

Standard 6 to a maximum of 73.9% on Standard 5. This range is also relatively

small, indicating that the average item difficulty did not vary much across the

standards. The mean percent of the maximum raw score for the total test is 67.0%.

Seventh Grade Writing

The mean scale score for the total population on the 2000 seventh grade Writing

assessment is 501 with a standard deviation of 49.0. The mean scale score for

female students is 509 with a standard deviation of 48.6 and the mean scale score

for male students is 493 with a standard deviation of 48.2.

The scale score frequency distribution for the total population is shown in Appendix

A-5. Figures 13, 14, and 15 graphically represent the frequency distributions for the

total population, male, and female respectively. The figures indicate that the

distributions of scale scores are approximately normal for the total population and

separately for gender groups.

The mean scale score for Standard 2 is 502 and for Standard 3 is 503 with a

standard deviation of 55.2 for both. The scale score range between the standards is

minimal, suggesting that students performed similarly on Standards 2 and 3.

25
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The mean percent of the maximum raw score for Standard 2 is 64.4% and for

Standard 3 is 71.4%. These values are of similar magnitude, indicating that the item

difficulty did not vary much between Standards 2 and 3. The mean percent of the

maximum raw score for the total test is 68.3%.

Eighth Grade Mathematics

The mean scale score for the total population is 496 with a standard deviation of

57.0 for the 2000 eighth grade Mathematics assessment. The mean scale score for

female students is 496 with a standard deviation of 54.2 and the mean scale score

for male students is 496 with a standard deviation of 59.3.

The scale score frequency distribution for the total population is shown in Appendix

A-6. Figures 16, 17, and 18 graphically represent the frequency distributions for

total population, male, and female respectively. The distributions of scale scores are

approximately normal for the total population as well as for gender groups.

The mean scale scores for standards range from a minimum of 495 on Standard 3 to

a maximum of 497 on Standard 1. The scale score range between standards is

minimal, suggesting that students performed equally well across the four

Mathematics standards.

The mean percent of the maAmum raw scores ranged from a minimum of 50.4% on

Standard 3 to a maximum of 56.3% on Standard 2. This range is also relatively

small, indicating that the average item difficulty did not vary much across the

standards. The mean percent of the maximum raw score for the total test is 54.6%.

4̀)6
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Eighth Grade Science

The mean scale score for the total population on the 2000 eighth grade Science

assessment is 497 with a standard deviation of 55.7. The mean scale score for

female students is 492 with a sta ndard deviation of 51.9 and the mean scale score

for male students is 502 with a standard deviation of 58.5.

The scale score frequency distribution for the total population is shown in Appendix

A-7. Figures 19, 20, and 21 graphically represent the freque ncy distributions for

total population, male, and female, respectively. The distributions of scale scores

are approximately normal for the total population as well as for the gender groups.

The mean scale scores range from a minimum of 497 on Standard 4 to a maximum

of 515 on Standard 5/6. This range is relatively small, indicating that students

performed similarly on each of the standards.

The mean percent of the maximum raw scores ranged from a minimum of 56.9% on

Standard 2 to a maximum of 66.0% on Standard 5/6. This range is also relatively

small, indicating that the average item difficulty did not vary much across the

standards. The mean percent of the maximum raw score for the total test is 60.9%.
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The Relationship Among the Standards

Table 7 shows the correlations among the students' scale scores by standard for the

fourth and seventh grade Reading and Writing, and eighth grade Mathematics and

Science assessments. Note that grade 3 has only one standard. The correlations

among Standards 1, 4, 5, and 6 for the fourth grade Reading assessment are

positive, as expected, and range from 0.62 to 0.72. Similarly, the correlations

between the standards and total are positive, ranging from a minimum of 0.81 to a

maximum of 0.90.

The correlation between Standards 2 and 3 of the fourth grade Writing assessment

is 0.64. Similarly, the correlations between the standards and total are positive,

ranging from 0.88 to 0.89.

The correlations among Standards 1, 4, 5, and 6 for the seventh grade Reading

assessment are positive, as would be expected, and range from 0.62 to 0.79. The

correlations between the standards and total are also positive ranging from 0.76 to

0.95. Seventh grade Writing Standards 2 and 3 are also positively related with a

correlation coefficient of 0.74. The correlation between Standard 2 and the total is

0.92 and that between Standard 3 and the total is 0.93.

For eighth grade Mathematics assessment, correlations among standards are

positive and range from 0.74 to 0.76, and between standards and total from 0.88 to

0.90. The correlations among standards for grade 8 Science range from 0.55 to

0.70, and between the standards and total range from 0.69 to 0.87.

4'8
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rfArhi d riaarium

Standard 1 Standard 4 Standard 5 Standard 6 Total Variable

1 0.69** 0,62" 0.65** 0.84** Standard 1 53570

1 0.66" 0.72** 0.90** Standard 4 53570

0,63** 0.81" Standard 5 53570

1 0.85** Standard 6 53570

Gode 4 - Wrlt1- a

Standard 2 Standard 3 Total Variable N

1 0.64** 0.88" Standard 2 52736

1 0 RA" Standard 3 S773A

Traria 7 - IrtaariOn

Standard 1 Standard 4 Standard 5 Standard 6 Total Variable N

1 0.77" 0.67" 0.79** 0.95** Standard 1 52327

1 0.62" 0.71** 0.86" Standard 4 52327

0 62** 0 76** Standard 5 52327

- 1 0.88** Standard 6 52327

da 7 - Writi a

Standard 2 Standard 3 Total

0.92*

n qn*

Variable

Standard 2

Standard

51379

51379

Grade a . Mathematics

Standard 116 Standard 2 Standard 3 Standard 415 Total Variable N

1 0.76** 0.75** 0.74** 0.90" Standard1/6 52056

0.76** 0.75** 0.90** Standard 2 52056

1 0.74** 0.89** Standard 3 52056

1 0 88" Standard4/5 - 52056

Standard 1 ::.PMI ::. :":. .::..:. : ::.:mrillEremommale Imre 1111MMIE Iftrill
1 0.70* 070** 0.57** 0.87* Standard 51986

11111111M1 mine mim. W/IIM INIM
519861 0.56** 0.86* Standard 4

** Correlation is significant at the 0.01 level 2-tailed).
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Reliability is an index of the consistency of test results. A reliable test is one that

produces scores that are expected to be relatively stable if the test is administered

repeatedly under similar conditions. Cronbach's alpha is a frequently used measure

of internal consistency. Based on a single administration of a test, Cronbach's alpha

provides a reliability estimate that equals the average of all split-half coefficients that

would be obtained on all possible divisions of the test into halves. Such a split-half

coefficient would be obtained by correlating one half of the test with the other half

and then adjusting the correlation with the Spearman-Brown formula so that it

applies to the whole test (see Allen & Yen, 1979, pp. 83-88).

Table 4 on page 7 shows the estimated reliability index (Cronbach's alpha) for

Reading, Writing, Mathematics, and Science for the 2000 assessment. The alpha

for the third grade Reading assessment is 0.89, that for fourth grade Reading 0.93,

fourth grade Writing 0.90, seventh grade Reading 0.93, seventh grade Writing 0.90,

eighth grade Mathematics 0.93, and eighth grade Science is 0.91. The high values

of Cronbach's alpha for all grades and content areas indicate that the Colorado 2000

assessment had strong internal consistency and that the test will produce relatively

stable scores if administered repeatedly under similar conditions.

° 0u
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Part 3: Item Analyses

Item analysis results, for both multiple choice and constructed response items, are

based on the analysis of the total population. The product-moment coefficient is

used to estimate the item to total score correlation for each item. It was computed

by dropping the score of the item in question from the total. In other words, the

coefficient for each item is based on the item score itself and a score computed as

the total of all items except that item. For items having only two levels, the product-

moment coefficient is the point-biserial correlation. The p-value for each MC item is

the percent of all students who responded with a correct answer. For the CR items,

the p-value is the weighted average of percents across categories divided by the

number of category levels. The point-biserials and p-values were computed by

considering all responses that were omits, multiple marked, no response, refusal,

illegible, or written in language other than English as missing responses.

Third Grade Reading

Table 8 lists the results of the multiple-choice item analyses for the 2000 third grade

Reading assessment. The point-biserials for all of the multiple-choice items are

positive, ranging from 0.19 to 0.52 with a mean of 0.39. The p-values for these

items range from 0.53 to 0.94 with a mean of 0.74.

Table 9 lists the results of the constructed-response item analyses for the third grade

Reading assessment. The item to total score correlations for all of the constructed-

response items are positive, ranging from 0.34 to 0.58 with a mean of 0.45. The p-

values for the constructed-response items range from 0.39 to 0.92, with a mean of

0.70. An examination of the percent of students obtaining each score point for the

constructed-response items shows that there is a good amount of variability in

students' responses to most items, indicating that these items work well over the

range of student ability.
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Table 8. Multiple-Choice Item Analyses, Grade 3, Reading

Book
Remit Pt Rig Omit

p-Value
(All

Studpntsl
Book

Itemik Pt Rk Omit

p-Value
(All

Students)

0.761 0.33 1.9% 0.80 20 0.48 2.7%

2 0.28 2.2% 0.94 21 0.39 3.2% 0.57

0.47 1.9% 0.83 23 0.43 2.0% 0.71

WI
1 1 : . 1 : 1 :WIWrilNM I=WEINMNMIA

1111

MIMAIM= MilNMMENM
0.23 IN 0.5 9 ri 0.4 3 El 0.75

.

inimmErm 0.66 ME' EMUWA 0.81

NMMI WPMWEI 11111111 EINE MEMNM
IMO BM EIRMWIRE 1E11 WPM WPM WM-EMII INIMWM RIE WMMNMIN
MI NM WPMWPMMEM IMI111 NMIliMEI MN 0.72 .1.MIIIWE 0.83

IBS INEE NMWilli .1.WM INROM Well
EllMI IIMM 0.53 40 MUWM 0.70

Ave. Pt. Bis.: 0.39

Ave. p-Value:0.74

Table 9. Censtructed-Reenonse Item Analyses. Grade 3. Readlne

Book
Jlena-A,

3

Item-
Test

-Gag-
0.36

Percent of Students (N=54,197)
Obtainino Snore I ey9j

p-Value (All
Students)

,-0-
1.4% 5.5%

-2-
88.8%

-2-
'

-.4-,
'

....QMIAL

4.3% 0.92

5 0.38 14.1% 13.7% 69.9% ' ' 2.3% 0.77

19 0 39 46.3% 23.8% 26.8% ' ' 3.1% 0.39

22 0.56 5.7% 8.9% 18.5% 25.6% 37.5% 3.8% 0.68

30 0.58 19.9% 13.7% 63.3% ' 3.1% 0.70

32 0.52 14.9% 60.1% 22.2% ' ' 2.8% 0.52

36 0.47 20 6% 53 9% 22 8% 2.8% 0.50

37 0.43 2.0% 2.0% 9.8% 83.1% ' 3.1% 0.90

41 0 34 2 1% 8 0% 86 9% 3 1% 0 91

Ave. Item-Test Corr. 0.45

Aye. n-Vallie: 11.711

Does not apply
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For five of the nine constructed-response items, over half of the students obtained

the highest possible score points. The remaining students are well distributed

across the remaining score points, indicating that these items still produced a

reasonable amount of variability.

The omit rate for the 2000 third grade Reading assessment was small, ranging from

1.9% to 3.4% for multiple-choice items (Table 8) and 2.3% to 4.3% for constructed-

response items (Table 9), indicating that the assessment was not speeded.

Fourth Grade Reading

Table 10 lists the results of the multiple-choice item analyses for the 2000 fourth

grade Reading assessment. The point-biserials for the multiple-choice items are

positive, ranging from 0.16 to 0.54, with a mean of 0.40. The p-values for the

multiple-choice items range from 0.30 to 0.92 with a mean of 0.74.

Table 11 lists the results of the constructed-response item analyses. The item to

total score correlation for all of the constructed-response items are positive, ranging

from 0.24 to .63 with a mean of 0.46. The p-values for the constructed-response

items range from 0.43 to 0.84 with a mean of 0.63. An examination of the percent of

students obtaining each score point for the Reading constructed-response items

shows that there is a good amount of variability in students' responses to most

items, indicating that these items work well over the range of student ability.

The omit rate for the 2000 fourth grade Reading assessment was small ranging from

1.7% to 7.5% for multiple-choice items (Table 10) and 2.4% to 7.9% for constructed-

response items with only three items having greater than 5% (Table 11), indicating

that the assessment was not speeded.
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Table 10. MultInle-Chnice Item Analyses. Grade 4. Readlna

Book
Item # Session Standard

Pt
Bis. Omit

p-Value (All
Students) Book

Item # Session Standard
Pt.
Bis. Omit

p-Value (All
Students)

I s 0. I : 1: i_ 5 0. 1M.
3

Mil 4 WI MN Will. MINM 6 an gimmem
3 4 0.46 1.8% 0.87 4 4 0.27 2.1% 0.45

4 3 1 0,44 1.8% 0.81 4 4 0,51 3.1% 0.73

5 3 1 0.25 2.1% 0.35 4 1 0.43 2.1% 0.62
0 0

IIIIII
9

EMI 1 MI MEI WM VIMN _5._..._MI FM MEI
WM 1 MI MINNMNI=IN IR1 rila 111111M

3 4 0.46 1.8% 0.72 4 4 0.45 2.1% 0.79

10 3 1 0.35 2.8% 0.89 4 4 0.22 2.3% 0.43

12 3 4 0.40 1 9% 0.81 4 4 0.26 2.4% 0.30
0 4._I=MI 6 MI gMWWI WIWM- MR111 WI IMO

NMMN 4 WI PM Wiall KMMI MI MN MEI
i 2.55:0 0.80 6 6 0.41 2.0% 0.70II IIII pg A 0

ISIMMilWM
MINI 4

NEM
MIRIITINVIIIIIIIIIMMN

MINIRMMIMIWMIIM
_5_

5 WM PM NM
5 RImi rffl

gni
IMMwrilMEIM 5

6 2% 0.88 6 0.28 2.7% 0.70INill Ril 0

A
0

MEMI NM
MEI 1

Ern
Mg

rem
PM

muWill EMI
MI

IIIMI
Mill

5 EMI WI MIMI
5 IIMI riffl MEM

NM IMM 5 RSRRI NMMRNM 5 11111 rin =TM
4 1 1.9% 0.90 6 1 0.38 2.6% 0.90la

MI
IN A

WM -5- iiiiMi WNW
Ave. Pt. Bis.: 0.40

Ave. o-Value: 0.74
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Table 11. Constructad-Rasnonsa Item Analyses. Grade 4. Readlno

Book
jiam_g_

11

Saccion Standard

Item-
Test

_rata__
0.40

Percent of Students (N=54,827)
platainin Score Laz,e1

p-Value
(All

Students)_IL__.
8.9% 39.1%

--2--
49.3%

-.-11- --.4
'

-12mil_
2.7%3 5 0.69

14 3 4 0.42 19.5% 57.8% 19.8% * 2.9% 0.49

17 3 6 0.34 16.4% 67.0% 13.1% " ' 3.5% 0.47

20 3 6 0.36 36.9% 33.7% 26.3% ' 3.1% 0.43

21 3 6 0.61 8.1% 13.8% 19.2% 54.8% ' 4.1% 0.72

_22_
23

_3
3

6

4

0 24 4.8% 7.3% 63.4% 19.6% ' 4 9V _OSA_
0.560.41 15.4% 42.4% 34.8% ' ' 7.4%

24 3 6 0.53 21.7% 18.8% 53.7% ' ' 5.7% 0.63

_25_
32

_3__.._
4

4

5

11.44_
0.49

8.5% 23.1% 60.6% * 7 9T 0 72

5.0% 7.2% 19.5% 10.9% 54.9% 2.5% 0.75

37 _4
6

4

1

_0.44
0.31

10.3% 29.3%

51.5%

57.5% ' '
'

3.0%

2.5%

0.72

0.5187 46.0%

89 6 6 0.63 4.9% 4.9% 3.4% 13.2% 71.2% 2.4% 0.84

90 6 1 0.53 21.6% 75.8% " 2.7% 0.76

91 6 6 0.50 27.7% 17.8% 51.8% ' ' 2.7% 0.61

92 _fa_
6

1

5

0.58 19.7% 33 9% 42 7% ' ' 3.7% 0.60

94 0.51 26.2% 23.0% 47.4% _ ' ' 3.4% 0.59

Ave. Item-Test Com: 0 46

Ave. p-Value: 0.63

Does not apply

Fourth Grade Writing

Table 12 lists the results of the multiple-choice item analyses for the fourth grade

Writing assessment. The point-biserials for the multiple-choice items are all positive

ranging from 0.28 to 0.49 with a mean of 0.39. The p-values for the multiple-choice

items range from 0.39 to 0.91 with a mean of 0.73.

Table 13 lists the results of the constructed-response item analyses. The item to

total score correlation for all the constructed-response items are positive ranging

from 0.03 to 0.54 with a mean of 0.40. The p-values for the constructed-response

items range from 0.42 to 0.98 with a mean of 0.66. An examination of the percent of

students obtaining each score point for the Writing constructed-response items

shows that there is a good amount of variability in students' responses to most

items, indicating that these items work well over the range of student ability.
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The omit rates for the 2000 fourth grade Writing assessment was small ranging from

1.9% to 5.1% for multiple-choice items (Table 12) and 0% to 3.2% for constructed-

response items (Table 13), indicating that the assessment was not speeded.

Table 12. Multinle-Chnice Item Analyses. Grade 4. Writina

Book
Item # Session Standard

Pt.
Bis. Omit

p-Value
(All

Students)
Book
Item Session Standard

p-Value (All
Students)

, , 60. , 0 5MIWMMI MNNM MI 5

0.40 2.4% 0.39 5IN 0

A
5 2 0.34 2.0% 0.91

.......1_
5

5 2 0.36 2.2% 0.71 5

0 /
60 0.36 2 0% 0.90 5IllIll R

MIM MEIRIMI MEvs 5

0.42 2.3% 0.79 5ME
0 ;

A
5ME IINM MIEN WMN

___,_
5MINMMI NM WMMI 5

MIMEIMIWI WMN 5

69 5 3 0.28 2.0% 0.78

Ave. Pt. Bis.: 0.39

Ave. p-Value: 0.73

Table 13. Constructed-Resnonse Item Analyses. Grade 4. Writina

Book
j.timajt_

1

Snsinn Standard

Item-
Test
C:nrr

Percent
Obtaining,Scera

of Students (N=54,827)
I mug

p-Value (All
Students)

0 1

97.8%
-2--

'
--2--

'
-.4--,

'
_Chili_

0.0%1 2 0.03 2.2% 0.98

JA
1B

2_
2

3

3

0,30_

0.44

49 8% 47 0°/ ' 3.2% 0.47

19.7% 77.1% ' ' ' 3.2% 0.77

_lc_
1D

-2
2

-3_.
3

_0.44_
0.15

53.5% 43.3% *
* ' 3.2% 0.43

15.3% 81.5% ' ' ' 3.2% 0.82

1E

1F

2

2

_3_
3

_jai_
0.32

16.3% 80.5% ' ' " 3.2% 0.81

54.9% 41.9% 3.2% 0.42

2A 2 2 0.42 3.8% 10.5% 56.7% 27.1% 1.9% 0.68

_213
2C

_2
2

2

3

0.50 0.5% 11.7% 65.9% 20.0% ' 1.9% 0.68

0.47 1.0% 22.9% 74.3% ' ' 1.8% 0.86

_6.7
71

5

5

2

2

0 52 2 3% 10.2% 45 0% 33.3% 6.8% 2.3% 0.57

0.54 2.1% 14.6% 49.2% 27.0% 4.5% 2.6% 0.53

86 5 2 0 54 3 9% 12 1% 43 1% 30 4% 7.8% 2 8% 0 55

Ave. Item-Test Corr.: 0 40

Ave. p-Value: 0.66

Does not apply

36

27



Seventh Grade Reading

2000 CSAP Technical Report

Table 14 lists the results of the multiple-choice item analyses for the 2000 fourth

grade Reading assessment. The point-biserials for the multiple-choice items are

positive, ranging from 0.17 to 0.54 with a mean of 0.35. The p-values for the

multiple-choice items range from 0.28 to 0.93 with a mean of 0.72.

Table 15 lists the results of the constructed-response item analyses. The item to

total score correlation for the constructed-response items are positive, ranging from

0.28 to 0.62 with a mean of 0.48. The p-values for the constructed-response items

range from 0.24 to 0.86 with a mean of 0.57. An examination of the percent of

students obtaining each score point for the Reading constructed-response items

shows that there is a good amount of variability in students' responses to most

items, indicating that these items work well over the range of student ability.

The percent of students who omitted the multiple-choice items for the 2000 grade 7

Reading assessment ranged from 2.9% to 6.3% with the majority less than 5%

(Table 14). Similarly, the percentages of students who omitted the constructed-

response items ranged from 3.1% to 9.4% (Table 15). Note that the constructed-

response items with higher omit rates are difficult items. The relatively smaller omit

rates suggest that the assessment was not speeded.
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Table 14. Multiple-Choice Item Analyses, Grade 7, Reading

Book
Item # Session Standard Pt. Bis. Omit

p-Value (All
Students) Book

Item # Session Standard Pt. Bis. Omit

p-Value (All
Students)

1 3 1 0.35 3.0% 0.68 35 4 4 0.35 3.3% 0.75

2 3 1 0.30 2.9% 0.90 42 4 6 0.31 3.2% 0.89

3 3 4 0.19 3.0% 0.76 43 4 4 0.35 3.2% 0.89

4 3 5 0.29 3.8% 0.91 44 4 6 0.41 3.3% 0.62

--5--
7

--13--
3

-5-
5

_42.7 .
0.33

ISA,'
3.2%

0 92 0 28
0.91

-.425--
50

---4.--
4

--5--
4

_2.17_
0.42

..2.0219_

5.6% 0.66

8 3 4 0.38 3.0% 0.67 51 4 1 0.27 5.0% 0.33

9 3 4 0.30 3.0% 0.80 52 4 1 0.34 5.0% 0.43

-1.0--
11

-2--
3

1

1

_LID_
0.36

2-21.
2.9%

_CUL
0.76

_2_
99

L._
6 1

0.29 0 56

0.41

_1E9_
3.4% 0.82

12 3 4 0.33 2.9% 0.80 100 6 5 0.47 3.4% 0.72

13 3 6 0.33 3.0% 0.62 101 6 1 0.37 3.3% 0.83

14 3 4 0.31 3.1% 0.61 102 6 1 0.32 6.3% 0.89

-15--
16

-----
3

1

1

_4.20_
0.38

3 0% 0 47 § 3 4% _17.7_,
0.873.0% 0.76

_ED_
104 6

_4_
5

_0...44_
0.38 3.4%

17 3 6 0.28 4.1% 0.54 105 6 5 0.20 3.4% 0.90

20 3 1 0.41 3.7% 0.84 106 6 1 0.39 3.2% 0.91

21 3 1 0.45 3.6% 0.85 107 6 1 0.49 3.2% 0.79

22 3 6 0.27 3.0% 0.88 108 6 1 0.39 3.5% 0.70

23 3 1 0.39 3.1% 0.82 109 6 4 0.31 4.3% 0.83

24 3 6 0.44 3.2% 0.60 110 6 6 0.37 3.3% 0.82

25 3 1 0.40 3.4% 0.85 111 6 6 0.37 3.4% 0.47

26 3 6 0.25 4.1% 0,66 112 6 6 0.48 4.8% 0.69

28 4 4 0.32 3.9% 0.71 113 6 1 0.38 5.8% 0.81

29 4 4 0.46 4.0% 0.55 114 6 6 0.23 3.4% 0.51

30 4 4 0.54 4.7% 0.74 115 6 6 0.36 3.5% 0.37

31 4 1 0.26 2.9% 0.85 116 6 1 0.42 3.4% 0.68

32 4 1 0.35 2.9% 0.84 117 6 1 0.41 3.7% 0.56

33 4 1 0.34 2.9% 0.93 118 6 1 0.31 3.3% 0.78

34 4 4 0.40 3.0% ._ 0.68 119 6 1 0.52 3.4% _ 0.60

Ave. Pt. Bis.: 0.35

Ave. p-Value: 0.72
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Table 15. Constructed-Resnonse Item Analyses. Grade 7. Readlna

Book
-11eni.A.

5

-aassion-,....itandarsL
3 1

Item-
Test

_Gnu-
0.44

Percent of Students (N=54,320)
hthininn .71-ma I ny91

p-Value (All
Students)

-4_
19.3% 17.7%

L_L-
59.9%

......1._
"

4 _chniL
3.1% 0.69

18 3 6 0.51 40.3% 10.7% 21.3% 18.4% ' 9.4% 0.36

19 3 1 0.44 23.5% 19.9% 27.7% 22.2% ' 6.6% 0.47

36 4 1 0.52 5.9% 8.7% 13.0% 68.3% * 4.1% 0,80

37 4 5 0.57 4.8% 15.7% 31.3% 44.4% ' 3.8% 0.71

38 4 4 0.28 7.9% 23.7% 64.3% ' 4.1% 0.76

39 4 6 0.41 27.2% 62.8% 5.2% ' ' 4.8% 0.37

40 4 1 0.49 12.6% 10.0% 23.8% 48.5% ' 5.0% 0,68

41 4 5 0.46 5.7% 8.2% 81.5% ' 4.6% 0,86

46 4 5 0.43 25.2% 69.3% ' ' 5.6% 0.69

47 4

,

1 0.60 34.4% 28.8% 29.6% ' 7,2% 0.44

48 4 5 0.50 41.3% 51.5% 7.3% 0.51

49 4 5 0.62 13.6% 5.8% 11.8% 25.6% 35.9% 7.3% 0.62

120 6 5 0.48 11.9% 13.4% 19.5% 24.3% 25.5% 5.4% 0.57

121 6

1

6 0.45 20.3% 46.1% 26.9% ' 6.6% 0.50

122 6 1 0.44 35.4% 31.6% 17.1% 6.6% 2.6% 6.7% 0.24

173 6 4 0 48 13 9% 8 2% 61 1% 7 1% 2 5% 7 2% 0 40

Ave. Item-Test Corr.: 0.48

Ave. p-Value: 0.57

Does not apply

Seventh Grade Writing

Table 16 lists the results of the multiple-choice item analyses for the 2000 seventh

grade Writing assessment. The point-biserials for the multiple-choice items are all

positive ranging from 0.19 to 0.47 with a mean of 0.35. The p-values for the

multiple-choice items range from 0.29 to 0.93 with a mean of 0.66.

Table 17 lists the results of the constructed-response item analyses. The item to

total score correlation for the constructed-response items are positive ranging from

0.04 to 0.59 with a mean of 0.35. The p-values for the constructed-response items

range from 0.03 to 0.96 with a mean of 0.70. An examination of the percent of

students obtaining each score point for the Writing constructed-response items

shows that there is a good amount of variability in students' responses to most

items, indicating that these items work well over the range of student ability.
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Table 16. Multlole-Cholce Item Analyses. Grade 7. WrltIna

Book
Item # session standard Pt. Bis. Omit

p-Value
(All

Students)
Book
Item # Session Standard

Pt.
Bis. Omit

p-Value (All
Students)

53 5 3 0.32 3.1% 0.83 76 5 3 0.47 3.5% 0.71

54 5 3 0.27 3.2% 0.45 77 5 3 0.32 3.5% 0.84

55 5 3 0.31 3.3% 0.59 78 5 3 0.33 3.3% 0.75

56 5 3 0.42 3.6% 0.45 79 5 3 0.34 3.3% 0.58

57 5 3 0.28 3.2% 0.44 80 5 3 0.33 3.3% 0.79

58 5 3 0.36 3.2% 0.57 81 5 3 0.19 3.6% 0.61

60 5 3 0.21 3.1% 0.93 82 5 3 0.21 3.7% 0.93

61 5 3 0.31 3.3% 0.71 83 5 3 0.23 3.7% 0.86

62 5 3 0.44 4.4% 0.77 84 5 2 0.33 3.2% 0.72

63 5 3 0.31 4.8% 0.82 85 5 2 0.44 3.2% 0.80

64 5 3 0.24 3.1% 0.51 86 5 2 0.39 3.2% 0.51

65 5 3 0.33 3.1% 0.81 87 5 2 0.46 3.3% 0.66

66 5 3 0.34 3.3% 0.48 88 5 2 0.47 3.2% 0.65

67 5 3 0.38 4.0% 0.68 89 5 2 0.41 3.2% 0.44

68 5 3 0.36 3.1% 0.87 90 5 2 0.39 3.3% 0.76

69 5 3 0.37 3.4% 0.75 91 5 2 0.37 3.3% 0.75

70 5 3 0.40 3.8% 0.77 92 5 2 0.38 3.2% 0.85

72 5 3 0.42 3.2% 0.61 93 5 2 0.44 3.4% 0.65

73 5 3 0.37 3.3% 0.56 94 5 2 0.41 3.7% 0.49

74 5 3 0.25 3.4% 0.37 95 5 2 0.31 3.3% 0.29

75 5 3 0.42 .._ 3.2% 0.51 96 5 2 0.26 3.3% _ 0.49

Ave. Pt. Bis.: 0.35

Ave. p-Value: 0.66

Table 17. Constructed-Response Item Analyses. Grade 7. Writina

Book
- .

Item-
Test

Sail-
0.04

Percent
Oh

of Students
alnIna

(W54,070)
.nra 1 a ni

p-Value (All
Students)

-Q--
4.1%

--1-- ,
95.9% *

_Limit_
0.0% 0.96EllME

111
MI
ME

0 .39 29.2% 66.3% ' ' 4.4% 0.66

0.36 14.6% 81.0% ' ' 4.4% 0.81II
1D

0.24 5.5% 90.2% ' ' ' 4.4% 0.90

3 0.13 2.1% 93.5% ' 4.4% 0.93

1E 3 0.30 9.3% 86.3% ' ' ' 4.4% 0.86

0.32 15.2% 80 4% '
Mira

*

PM
*

ITIM
_4-411.

3 3%

_iligL___
0 61MIEMIMM 0.51 2 1% 10 5%Ell MINI MINIII 0.59 0.4% 8.1% riffil MIN MI 3 2% 0 62

0.46 1.3% 25.5% 70.0% 3.2% 0.83iri51OM
0.52 2.7% 8.8% ° PM 111111 4 5% 0.57

5 0.36 19.4% 68.9% ' ' 11.8% 0.691;11

59C

11
0.13 85.1% 3.0% ' 11 8°/ 0.03

5 0.36 36.6% 51.6% ' 11.8% 0.52

59D 5 0.12 9.0% 79.2% ' ' 11.8% 0.79

71 5 0.58 1.0% 7.2% 34.2% 42.2% 10.0% 5.3% 0.61

s I I 0. 0. 0 0 0. s .

Ave. Item-Test Corr.:0.35

Ave. p-Value: 0.70

Does not apply
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The percentages of students who omitted the multiple-choice items in the 2000

seventh grade Writing assessment ranged from 3.1% to 4.8% (Table 16). Similarly,

the percentages of students who omitted constructed-response items ranged from

0% to 11.8% with only two items being greater than 5% (Table 17), suggesting that

the seventh grade Writing assessment was not speeded.

Eighth Grade Mathematics

Table 18 lists the results of the multiple-choice item analyses for the 2000 eighth

grade Mathematics assessment. The point-biserials for the multiple-choice items .

are all positive ranging from 0.11 to 0.54 with a mean of 0.37. The p-values for the

multiple-choice items range from 0.18 to 0.85 with a mean of 0.56.

Table 19 lists the results of the constructed-response item analyses. The item to

total score correlation for all of the constructed-response items are positive ranging

from 0.40 to 0.64 with a mean of 0.53. The p-values for the constructed-response

items range from 0.26 to 0.75 with a mean of 0.50. An examination of the percent of

students obtaining each score point for the Mathematics constructed-response items

shows that there is a good amount of variability in students' responses to most

items, indicating that these items work well over the range of student ability.

The percentages of students who omitted the multiple-choice items for the 2000

eighth grade Mathematics assessment ranged from 2.6% to 4.5% (Table 18).

Similarly, the percentage of students who omitted the constructed-response items

ranged from 3.6% to 12.2% with high omit rates associated with difficult items (Table

19). Since a majority of the items have relatively smaller omit rates, the test can be

considered not speeded.
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Table 18. MultIple-Cholce Item Analyses, Grade 8, Mathematics

Book
Item # Session Standard Pt. Bis. Omit

p-Value
(All

Students)
Book
Item # Session Standard

Pt.
Bis. Omit

p-Value (All
Students)

1 1 3 0.31 2.6% 0.81 30 2 3 0.50 3.1% 0.54

2 2 0.37 2.7% 0.71 31 2 1/6 0.50 3.2% 0.73

-a--
4 1

--2-
1/6

-Ill-
0.51

-2.01
3.4%

0.52 32 0-40

0.46 34

--2--
2

--2--
2

-1.4.2-
0.22

.1.2% .
2.9%

1

0.63

5 1 1/6 0.46 3.7% 0.57 35 2 4/5 0.34 2.9% 0.48

7 1 3 0.48 3.1% 0.55 37 2 2 0.50 3.5% 0.40

8 1 4/5 0.29 2.9% 0.53 38 2 4/5 0.33 3.1% 0.73

9_
10

1 4/5 0.47 2.8% 0.35 41 _3_
3

_a_
2

0 34 3 1% 0.49

1 2 0.39 2.8% 0.62 42 0.19 3.1% 0.68

12 1 1/6 0.32 2.7% 0.64 43 3 1/6 0.54 3.1% 0.49

13 1 1/6 0.35 2.9% 0.45 44 3 3 0.29 3.4% 0.30

14 1 2 0.35 3.4% 0.78 45 3 1/6 0.52 3.5% 0.45

15_.
17

1 4/5 0.45 3.8% 0.45 46 _3_
3

4/5 0.35 3.0% 0.73

1 3 0.28 2.7% 0.84 47 2 0.38 3.4% 0.58

--11.-
21 2

--13-
1/6

_42.3_
0.44

2.0% 0.56 49 0.21 3.1% 0.82

3.0% 0.54 50

_3_
3

_4(5_
1/6 0.39 4.5% 0.67

22 2 3 0.35 2.8% 0.50 51 3 4/5 0.25 3.1% 0.85

_23._
24

_....2
2

1/6 0.43 2.9% 0.36 52 3 3._ 3.1% 0.58

3 0.37 2.9% 0.21 54 3 2

_DAL
0.41 3.4% 0.53

_25_
26

_2_
2

11.6

2

_la_
0.19

Lim_
3.1%

0.62 55 3 4/5 0.49 3.1% 0.72

0.18 57 3 1/6 0.53 3.1% 0.37

27 2 4/5 0.36 3.0% 0.66 58 3 2 0.28 3.5% 0.79

29 2 4/5 0.41 3.0% 0.34

Ave. Pt. Bis.: 0.37

Ave. p-Value: 0.56

Table 19. Constructed-Resnonse Item Analyses. Grade & Mathematics

Book
- ,. Standard

Item-
Test
Itnrr

Percent
0

of Students
. tainina

(N=53,881)
cnre I ye!

p-Value (All
Students)

0 1 2 ...... ....ainit...
7.6%NM

,qaccirin

1 S
. . 0 45

1 0.59 50.5% 22.2% 15.0% ' * 12.2% 0.26

.

El IN
0 03.6%0 0.69

1 II 0 . 55 40.0% 18.3% 37 0% ' ' 4.6% 0.46

MilMI 2 NM 1161 MN IBM
°

MN
13 1% 25.7% 5.0% 0.51

* 4.9% 0.75

7 IMM MNINIIPM PIM - 5.1% 0.36MI_2_
2

Will Intil
0.48

Mil
56.2%

PM
8.6%

PM
30.1% '

4.3% 0.51

5.1% 0.34

IIM _2._
a Illeillnarffli

.
. .

. 19 3°/ 7.3% 3.8% 0.44

3.8% 0,65

53 3 4/5 0.40 13.5% 39.4% 42.1% ' 5.0% 0.62

56 3 3 0.43 333% 44.6% 15.7% ' ' 6.4% 0.38

59 3 2 0.55 11.4% 34.2% 48.9% ' ' 5.5% 0.66

60 3 3 0.64 21.9% 23.1% 23.5% 12.3% 13.2% 6.0% 0.40

Ave. Item-Test Corr.: 0 53

Ave. p-Value: 0.50

Does not apply
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Table 20 lists the results of the multiple-choice item analyses for the 2000 eighth

grade Science assessment. The results indicated a negative point-biserials for

items 4 and 10. Similarly, item responses were poorly fitted to the item response

theory model and the item discrimination parameters were relatively low for the

items (see Part 4 for detail). Therefore, the two items were dropped from the

assessment in scoring. The point-biserials for the remaining multiple-choice items

are all positive ranging from 0.16 to 0.50 with a mean of 0.34. The p-values for the

multiple-choice items range from 0.21 to 0.90 with a mean of 0.65.

Table 21 lists the results of the constructed-response item analyses. The item to

total score correlations for all of the constructed-response items are positive ranging

from 0.22 to 0.49 with a mean of 0.39. The p-values for the constructed-response

items range from 0.15 to 0.76 with a mean of 0.50. An examination of the percent of

students obtaining each score point for the Science constructed-response items

shows that there is a good amount of variability in students' responses to most

items, indicating that these items work well over the range of student ability.

The omit rates for the multiple-choice items for the 2000 eighth grade Science

assessment ranged from 2.8% to 7.8% with only one greater than 5% (Table 20).

Similarly, the omit rates for the constructed-response items ranged from 3.7% to

8.5% with the highest omit rate associated with difficult items (Table 21). Since a

majority of the items have omit rates less than 5% the test can be considered not

speeded.

4 3
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Table 20. MultIole-Cholce Item Analyses. Grade 8. Sclence

Book
Item # Setsicin Standard Pt. Bis. Omit

p-Value (All
Students) Book

Item # Session Standard
Pt.
Bis. Omit

p-Value (All
Students)

1 1

1

--L..-
3

_Ill-
0.37

_LAI_
2.8%

_III_
0.77

41 -2-
2

-2--
1

0.40 3.0% 0 55
2 43

,

0.50
,

3.0% 0.68

3 1

1

--3-
3

_122_
-TIT

2 9% 0.30 44 --2--
2

--..4.--
2

-125-
0.27

_121.
3.5%

0 47
4" '278% 13754 45 0.63

5 1

1

3_.
3

0 39 2 8% 0 77 46 _2
2

_4
4

0 45 3 0% 0 68

6 0.37 4.0% 0.73 47 0.42 3.0% 0.62

7 1

1

-_2-
2

_la_
0.37

2 9% 0 46 45 Z
2

4-
6

_4.4..1-

0.30
-1.26_

3.0%

0 52
8 2.8% 0.83 49 0.90

9 1

1

_2
2

0 43 2 9% 0 81 50 3 3 0.38 3.1% 0 67

10* :1101 TT% 'CM 51 3 3 0.25 3.1% 0.47

1 1 1 2 0.40 2.9% 0.69 52 3 3 0.27 3.1% 0.71

12 1 4 0.27 2.9% 0.69 54 3 3 0.49 3.2% 0.70

13 1 4 0.40 2.9% 0.68 55 3 2 0.28 3.6% 0.78

14 1 4 0.33 2.9% 0.59 56 3 5 0.29 3.1% 0.71

15 1 4 0.36 3.0% 0.37 57 3 2 0.37 3.1% 0.90

16 1

1

--4--
4

-4.016 -
0.32

3 0% 0 53 58 3

3

2

2

0.16 3 4% 0 39

17 2.9% 0.84 59 0.30 3,3% 0.78

18 1

1

--5 --
5

-201.0.-
0.28

-Lag-
2.9%

0 72 03 ---3--
3

-4--
4

JUL
0.35 3.1%

_121_
0.7219 0.53 62

26 _2
2

1

1

0 30 3 1% 0.86 63 ..._3
3

4

4

0 29 3 5% 0 55

27 0.45 3.2% 0.66 65 0.36 3.4% 0.68

28 2

2

1

3

0 39 3 2% 0 66 135 3_
3

5 0 30 7 8% 0 59

30 0.38 3.0% 0.36 67 4 0.38 3.1% 0.69

32 2

2

_3_
3

0 33 3 0% 0 51 68 3 ,,5

1

_IR_
0.33

3 3% 0 54

33 0.34 3.0% 0.86 70 3 3.1% 0.78

34 2 3 0.32 3.0% 0,86 71 3 6 0.47 3.2% 0.74

37 2 2 0.39 3.2% 0.77 72 3 1 0.28 3.1% 0.85

38 2 2 0.25 3.0% 0.39 73 3 1 0.33 3.2% 0.83

39 2 2 0.42 3.0% 0.68 74 3 1 0.37 3.2% 0.65

40 2 2 0.41 3.2% 0.60 75 3 1 0.35 3.3% 0.80

Ave. Pt. Bis.: 0.34

Ave. p-Value: 0.65

*Items 4 and 10 were removed from the operational test results.
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Table 21. Constructed-Resnonse Item Analyses. Grade 8. Science

Book

...

Se sinn Standard

Item-
Test
Corr

Percent of Students (W53,881)
faininn Senna 1 riga

p-Value (All
Students)

,Q_
22.3%

I
31.4% 42.6%

-IL-
' '

-SIMI-
3.7%1 1 0.43 0.58

0.38 23.5% 44.6% 0 37% 5.0% 0.34

1 1 0.44 27.2% 69.2% ' 3.7% 0.69

0 39 2 77 11 17 50.5% " 3 67 0 76

1 1 0.49 26.8% 9.1% 15.8% 23.5% 19.0% 5.8% 0.47

0.47 10.8% 29.1% 0 5.9% 0.69

36

-2-
2

_2
2

1
2

3

0.32 35.0% 60.6% ' ' 4.3% 0.61

0 22 64 3% 23 5% ' ' 8 5% 0 15

0.46 46.3% 34.7% 3.1% 3.8% 0 93

0.39 6.7% 28.2% 60.7% ' 4.4% 0.75

42 2 2 0.31 56.2% 40.0% 3.8% 0.40

53 3 3 0.40 24.8% 15.2% 55.7% ' ' 4.3% 0.63

61 3 2 0.35 53.4% 11.1% 31.3% ' 4.2% 0.37

64 3 4 0.52 8.6% 60.9% 17.3% 9.1% ' 4.1% 0.41

69 3 5 0 28 56 5% 39 2% ' ' 4 3% 0 39

Ave. Item-Test Corr.: 0.39

Ave. p-Value: 0.50

Does not apply
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Part 4: Scaling and Calibration

Overview of the IRT Models

CTB uses item response theory (IRT) to place multiple-choice and

constructed-response items on the same scale. We use item response theory

methods for test analysis, scaling, equating, and to inform the item selection

process. These scaling methods produce a stable scale for each subject area that is

required for an assessment program to track student growth (cross-sectionally) from

one year to the next.

Because the characteristics of selected-response (multiple-choice) and

constructed-response (open-ended) items are different, two item response theory

models are used in the analysis of test forms containing both item types. The three-

parameter logistic (3PL) model (Lord & Novick, 1968; Lord, 1980) is used for the

analysis of selected-response items. In this model, the probability that a student

with scale score 0 responds correctly to item i is

1 C;
+

1+ exp [-1.7a; (0- bi)jj

where ai is the item discrimination, bi is the item difficulty, and c; is the probability of

a correct response by a very low-scoring student. These three parameters are

estimated from the item response data.

For analysis of constructed-response items, the two-parameter partial credit

model (2PPC) (Muraki, 1992; Yen, 1993) is used. The 2PPC model is a special

case of Bock's (1972) nominal model. Bock's model states that the probability of an

examinee with ability e having a score at the k-th level of the j-th item is

4 6
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expZ k
piko = p(x; = k lie)= ,k = mi.

t,exp Zi,
i=1

where mi is the number of score levels and

Z = e Cjk .

For the special case of the 2PPC model used here, the following constraints are

used:

and

Aik = a (k 1)
k=1,2,...,mi

k- I

CIk = yi, where yjo = 0 ,
i =0

where aj and yji are the parameters to be estimated from the data. The first

constraint implies that higher item scores reflect higher ability levels and that items

can vary in their discriminations. For the 2PPC model, for each item there are mj-1

independent yji parameters and one aj parameter; a total of mj independent item

parameters are estimated.

The IRT models are implemented using CTB's PARDUX software (Burket,

1991). PARDUX estimates parameters simultaneously for dichotomous and

polytomous items using marginal maximum likelihood procedures implemented via

the EM algorithm (Bock & Aitkin, 1981; Thissen, 1982).

38
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The items within each content area were scaled using CTB's computer

program PARDUX (Burket, 1993), and a linear transformation was used to translate

the PARDUX calibration scale to a unique Colorado scale. The parameter estimates

are in two different parameterizations, corresponding to the two item response

models (3PL and 2PPC). The location (i.e., difficulty) and discrimination parameters

for the multiple-choice items are in the traditional 3PL metric and are labeled b and

a, respectively. The location and discrimination parameters for the constructed-

response items are in the 2PPC metric, designated g (gamma) and f (alpha),

respectively. Because of the different metrics used, the 3PL (multiple-choice)

parameters (a and b) are not directly comparable to the 2PPC (constructed-

response) parameters (f and g). However, they can be converted to a common

metric. The two metrics are related by b = g/f and a = f/1.7 (see Burket, 1993). As a

result of this procedure, the MC and CR items are placed on the same scale. Note

that for the 2PPC model there are mi 1 (where mi is the number of score levels for

item j) independent g's and one f, for a total of mj independent parameters estimated

for each item. For the 3PL model, there is one "a" parameter, one "b" parameter,

and one pseudo-guessing parameter, "c", for each item.

Summary output tables from the PARDUX program present information on

model fit for each item. Model fit information is obtained from the Z-statistic. The Z-

statistic is a transformation of the chi-square (Q1) statistic that takes into account

differing numbers of score levels as well as sample size:

(Q, DF)

42DF

for the jil, item. The Z-statistic is an index of the degree to which obtained

proportions of students with each item score are close to the proportions that would

be predicted by the estimated thetas and item parameters. These values, along with

their associated chi-squares (Q1), are computed for ten intervals corresponding to

4 8
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deciles of the theta distribution (Burket, 1991). The chi-square statistic is used to

characterize item fit as "good" or "poor."

Model Fit

The model fit statistics and item parameter results are based on the analysis of a

sample data set used for item calibration and scaling. The summary fit statistics for

the multiple-choice and constructed-response items for different grades and content

areas are shown in Tables 22 to 35.

The relationship, Z=N*4/1500, gives the approximate critical Z-value for the CSAP

assessments where N is the sample size for the calibration sample. Fit statistics

above this critical Z-value may indicate poor model fit.

Third Grade Reading

The critical Z-value for the 2000 third grade Reading assessment, based on the

calibration sample, is Z = 123.4. The item parameters and fit statistics for the

multiple-choice and constructed-response items are shown in Tables 22 and 23,

respectively. The Z-statistics for all MC items and most CR items are small

compared to the critical Z-value, indicating that the proportions of students obtaining

each item score are close to the proportions that would be predicted by the

estimated thetas and item parameters.

Item 19, a constructed-response item, exhibited Z-statistics of 153.5 that exceeded

the critical Z-value of 123.4 indicating less than an optimal fit. A close examination

of the detailed fit of item 19 revealed that overall student responses fit the model

reasonably well with slight misfit in parts of the a bility continuum where the numbers

of cases are relatively small.
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A detailed examination of fit for the item category response functions (ICRFs)

showed that the proportion of lower ability students obtaining a 0 was slightly lower

than expected, low to middle ability students obtaining a 1 was slightly higher than

expected, middle to low-high ability students obtaining a 1 was slightly lower than

expected, and the proportion of high-lower to middle ability students obtaining a 2

was slightly lower than expected. Note that item 19 is a relatively difficult item with a

p-value of 0.40 (Table 9).

Table 22. Item Parameter and Fit Summary', Multiple-Choice Items, Grade 3,
Readina (N=46.2651

Ride- nice Items

Book Item # a b c Fit-Z Book Item # a b c Fit-Z

: : : I

2 0.84 -3.04 0.00 IIIMIER 0.10 0.23_4_
6 ril ileg lerl rillWIllMI WINM 11111MI WIMI MN IIMIII IINI MIMI ttil
8 MEMMI alaiMil IIMI 11111 NM MS
9 0.65 51 1 -0.91 0.19

11 IIIEa IRII 0.20

12

13 MI 0.03

14

15 0.22

16 s I 11/1In
17 rel PM MI !IIWM TM MINM WI

. MEI WIMI KM WIM MI WIWM MS
'Multiple Choice item parameters are in the 3PL metric.

Table 23. Item Parameter and Fit Summary', Constructed-
Resoonse Items. Grade 3. Readina (N=46.2651

CanstructeclBesponse Items

Book Item # f al a2 a3 a4 Fit-Z

33.03 1.18 -2.13 -3.39 ' '
5 0.63 -0.40 -1.70 ' ' 20.1

19 0.68 0.55 0.12 ' ' 153.5

22 0.73 -1.10 -1.25 -0.45 -0.16 23.0

11,530 1.15 -0.45 -1.53 *

32 1.43 -2.26 1 54 ' ' 24 3

36 1.04 -1.45. 1.22 ' 79.5

37 0.97 -1.42 -2.74 -2.45 26.0

41 1.01 -2.44 -2.81 23.1

I Cnnstninteri resnnnse item narameters are in the 2PPC metrin.

Does not aoolv
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Fourth Grade Reading

The critical Z-value for the 2000 fourth grade Reading assessment, based on the

calibration sample, is Z = 108.2. Fit values above this critical value may indicate

poor model fit. The item parameters and fit statistics for the multiple-choice and

constructed response items are shown in Tables 24 and 25, respectively.

The Z-statistics for all CR items and most MC items are smaller than the critical Z-

value indicating that the proportions of students with each item score are close to the

proportions that would be predicted by the estimated thetas and item parameters.

The Z-statistics for Item 98 exhibited less than optimal fit with a Z-value of 138.3. A

close examination of the detail fit of the item responses indicated that the proportion

of students obtaining a "1" is lower than expected for lower ability students, slightly

higher than expected for middle ability students, and slightly lower than expected for

middle to low-higher ability students. Note that item 98 is a relatively low

discriminating (a=0.42) and easy item (p=0.72).
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Table 24. Item Parameter and Fit Summary', Multiple-Choice Items, Grade 4, Reading
(N=40.5921

ultiole-Choice Itecis

Book

Jitait.
1

Book

-ELL
2.11.30 -1.76 0.17 1.4 39 0.95 -0.91 0.22

2 0.59 -0.07 0 22 -0 1 40 0.80 -0.56 0.29 13.3

3 1.12 -1.51 0.29 0.6 41 0.52 0.67 0.14 1.1

4 0.92 -1.20 0.27 0.7 42 1.02 -0.82 0.17 1.7

5 0.91 1.17 0.19 8.4 43 1.06 -0.09 0.25 6.5

6 1.12 -1.28 0.33 2.7 44 0.70 -1.09 0.10 -0.2

7 1.07 -1.88 0.26 5.5 45 1.27 -1.94 0.21 0.4

8 0.96 -1.54 0.30 6.4 46 0.82 -2.07 0.20 11.9

9 0.82 -0.95 0.11 8.5 47 1.02 -0.95 0.27 2.8

10 0.78 -2.01 0.24 3.7 48 0.83 1.18 0.28 6.5

12 0.73 -1,58 0.15 1.1 49 0.94 1,16 0.13 47.5

13 0.82 -1.51 0.20 6.5 50 0.98 -0.67 0.24 2.6

15 0.51 -1.00 0.20 1.4 51 1.18 -1.02 0.21 7.0

16 0.65 0.27 0.14 5.8 52 0.91 -0.77 0.21 6.8

18 0.60 -1.87 0.00 2.8 88 0.78 -0.69 0.21 1.4

19 1.16 -0.58 0.13 3.2 93 0.98 -0.04 0.38 8.5

26 1.01 -1.20 0.08 4.0 95 0.86 -1.90 0.13 5.7

27 0.97 -1.73 0.09 6.6 96 1.00 -2.30 0.20 0.5

-.213_
29

4.22._
1 00

....:2111

-1.82

0.09 1.9 11.2.1 _IL
138 30 13 12 7

-al-
98

_0-52-
0 42

_LEL_
-1.07 0 20

30 0.69 -0.78 0.14 3.4 99 0.63 -2.43 0.20 1.4

31 0.76 -1.20 0.20 0.1 100 0.40 -1.70 0.20 3.7

33 1.19 -1.52 0.22 2.7 101 0.87 0.06 0 22 4.4

34 0.78 -1.31 0.22 2.8 102 0.78 -1.06 0.15 0.0

35 1.38 -1.89 0.09 9.0 103 0.88 -2.24 0.10 13.9

36 0.78 -1.22 0.07 4.5 104 1.04 -0.74 0.27 12.9

38 0 91 -0 49 0 23 13 6

'Multiple Choice item parameters are in the 3PL metric.
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Table 25. Item Parameter and Fit Summary', Constructed-
Response Items. Grade 4. Readina (N=40.5921

Corwtruct d-Resoo e Items

Book Item #

0.77
.0.1=.,

-1.92
n2 ...a.4.. -Fja-,

11.311 -0,23

14 0.84 -1.43 1.30 ' 477
17 0.73 -1.64 1.84 60.8

20 0.57 -0.03 0.40 ' ' 54.1

21 0.97 -1.49 -0.82 -0.97 ' 29.0

22 0.44 -0.22 -2.34 1.22 ' 44.8

23 0.80 -1.11 0.34 42.2

24 0.95 -0.27 -1.00 * ' 15.6

25 0.83 -1.11 -1.03 ' * 1.5

32 0.53 -0.92 -1,43 0.45 -1.57 16.9

37 0.77 -1.57 -0.74 31.2

87 0.71 -0.20 ' ' 19.1

89 0.90 -1.58 -0.76 -2.00 -1.77 89.2

90 1.57 -1.92 * 12.6

91 0.77 0.05 -1.01 ' 32.1

92 1.22 -1.31 -0.02 ' 7.2

94 0.87 -0.28 -0.61 * ._ 25.2

1 Constructed-response item parameters are in the 2PPC metric.

* Does not apply

Fourth Grade Writing

2000 CSAP Technical Report

The critical Z-value for the 2000 fourth grade Writing assessment, based on the

calibration sample, is Z = 107.8. Fit values above this critical value may indicate

poor model fit. The item parameters and fit statistics for the multiple-choice and

constructed response items are shown in Tables 26 and 27, respectively. The Z-

statistics for all MC items and most CR items are small compared to the critical Z-

value indicating that the proportions of students with each item score are close to the

proportions that would be predicted by the estimated thetas and item parameters.

The Z-statistics for Item 2A exhibited less than an optimal fit with a Z-statistic of

190.6 that exceeded the critical Z-value of 107.8. A close examination of the item

characteristic curve (ICC) for the item indicated that overall the student responses fit

the model reasonably well.

53

44



2000 CSAP Technical Report

Table 26. Item Parameter and Fit Summary', Multiple-Choice Items, Grade 4,
Writina IN=40.4381

Multiple- hnire Deus
Book Book

-n

NM IIIMI MEMI WM MII WI MI NMMIME
WM IMI WINIWI WM HIPM MIMI NM
MU MI MIElMI 6 MI Eirl En a MI

0.84 -0.68 0.20 3.08 1.01 -0.36 0.18

-

1111 0.53 IR 0.00 76 01 5

111. I I

60 0.89 -2.09 0.20 78 0.88 0.00

- AMEWI IIIMalWM WPM EIR. NM 11 PIA 0.91 1111 0.22 0.69 -0 79 0.28Ell
;#in 0 91 020 4.70 83 0.34 0 20

" IIIA 0.69 -0.44 0.32 0 93 85 0.66 -0.07 0.14 2 55

-

'Multiple Choice item parameters are in the 3PL metric.

Table 27. Item Parameter and Fit Summary', Constructed-
Response Items. Grade 4. Writina (N=40.4381

Constructed-Resoorse Items_
Book Item

# f al a2 a3 a4 Fit-Z

1 0.45 -5.31 1.0

IA
1B

0.96 -0.02 ' * * 2.4___
3.41.29 -1.98 ' ' '

1C 1.23 0.17 ' ' 16.8

1D 0.40 -1.79 ' ' 30.3

1E 1.20 -2.16 ' 10.2

1F 0.77 0.23 ' 4.4

26
2B

0.71 -1.68 -2.09 0.85 190.6

1.19 -5.56 -2.61 1.59 26.4

2C 1.33 -5.40 -1.74 * 4.7

67 0.88 -2.58 -2.10 0.31 2.23 14.4

_7_1_
86

0.98 -3.09 -1.80 0.75 2.64 25.4

0.87 -1.97 -1.81 0.40 1.97 68.4

I Constructed-response item parameters are in the 2PPC metric.

* Does not apply
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A detailed examination of ICRFs and fit indices indicate that the proportion of lower

ability students obtaining a 0 was lower than expected; lower ability students

obtaining a 1 was higher than expected; that of lower ability students obtaining a 2

was slightly lower than expected, middle ability students was slightly higher than

expected, and middle to high ability students was lower than expected; lower to

middle ability students obtaining a 3 was slightly lower than expected and higher

ability students was higher than expected. Note that item 2A is a relatively easy item

with a p-value of 0.70 (Table 13).

Seventh Grade Reading

The critical Z value for the 2000 seventh grade Reading assessment, based on the

calibration sample, is Z = 91.0. Fit values above this critical value may indicate poor

model fit. The item parameters and fit statistics for the multiple-choice and

constructed response items are shown in Tables 28 and 29, respectively. They

indicate that the model fitted all items of the seventh grade Reading assessment

reasonably well. The Z-statistics for all the MC and CR items are small compared to

the critical Z-value indicating that the proportions of students with each item score

are close to the proportions that would be expected by the estimated thetas and item

parameters.
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Table 28. Item Parameter and Fit Summary', Multiple-Choice Items, Grade 7, Reading
(N=34.1081

4illultiole-C oice items
Book
Item # A h r. Fit-7

Book
Item # a h _n Fit-7

4.281 0.56 -0.91 0.10 0.12 35 0.58 -1.53 0.00

2 0.80 -2.35 0.20 225 42 0.79 -2.13 0.20 6.71

3 0.32 -1.94 0.20 0.73 43 0.88 -2.26 0.00 19.28

4 0.87 -2.41 0.20 1.26 44 0.83 -0.22 0.20 1.87

6 0 79 -2 63 0.20 1,99 45 0.60 2.17 0 17 6.85

7 0.96 -2.26 0.14 0.84 50 0.82 -0.54 0.13 0.56

_e_
9

0.69 -0.53 0.20 2.09 51 0.71 1.19 0.13 3.04

0.53 1,2.4_

-1 21

0.16 2.10 52 0.82 -20-
0.38

_Ill-
0 27

_21.4_
0 391 o 0 62 0 00 -0 42 98 0 64

11 0.73 -0.99 0.25 1.06 99 1.04 -1.06 0.35 4.68

12 0.66 -1.38 0.23 2.25 100 1.04 -0.66 0.20 2.78

_1.3_
14

0.64 -0.11 0.26 4.38 101 0.83 -1.34 0.32 4.09

0.61 -0.02 0.26 13.84 102 0.61 -2.67 0.20 25.81

15 0.56 0.68 0.18 -0.49 103 1.11 -0.76 0.33 1.83

16 0.72 -1.28 0.12 -0.53 104 0.95 -1.80 0.18 0.94

17 0.51 0.18 0.19 4.61 105 0.52 -3.08 0.20 4.23

20 1.05 -1.25 0.31 0.19 106 1.55 -1.83 0.27 2.77

21 1.21 -1.30 0.28 0.40 107 1.16 -1.11 0.15 13.18

_22_
23

0.65 -2.35 0.20 2.77 108 0.85 -0 54 0.26 1.46

0.95 -1.22 0.27 6.32 109 0.63 -1.86 0.20 3.77

24 0.91 -0.23 0.14 127 .110 0.81 -1.48 0.20 1.20

25 0.90 -1.62 0.16 0.12 111 0.76 0.45 0.16 2.01

26 0 42 -0.52 0.20 9.71 112 0.92 -0.69 0 12 3 15

28 0.55 -0.88 0.20 6.43 113 0.72 -1,63 0.13 3.55

29 1.25 0.14 0.20 6.11 114 0.41 0.49 0.16 0.28

_3..0
31

1.18 -0.79 0.18 121 115 0.96 0.88 0.15 2.58

0.52 -2.27 0.20 9.21 116 0.75 -0.73 0.11 0.35

32.-
33

(./ 74 -1 70 0.20 2.84 117 1.06 0.22 0.24 3.93

1.40 -2.09 0.26 2.61 118 0.61 -1.44 0.20 37.48

34 0 78 -0 53 0 20 5 65 119 _ 1 23 -0 13 0 16 1 94

'Multiple Choice item parameters are in the 3PL metric.
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Table 29. Item Parameter and Fit Summary', Constructed-Response
Items. Grade 7. Readina (N=34.1081

Con§tructej-Resoonse Items

Ronk Item it

0,72
,17.1

-0.33

11;2 m
-1.20

1 4 -EU-
41.845

18 0.72 1.34 -0.54 0.58 ' 12.33

19 0.61 0.02 -0.28 0.49 11.37

36 0.82 -1.27 -0.92 -1.67 28.32

37 1.02 -2.38 -1.21 -0.16 ' 6.66

38 0.53 -1.39 -1.02 ' * 61.79

39 1.04 -1.03 3.03 ' ' 59.84

40 0.68 -0.20 -1.11 -0.56 31.09

21.8241 1.22 -1.68 -2.66 '
46 1.29 -1.30 -0.11

47 1.42 -0.14 0.61 ' 51.43

48 1.59 -0.16 11.77

49 0.82 0.33 -1.12 -0.84 0.00 55.33

120 0.53 -0.38 -0.57 -0.18 0.17 1.12

18.37121 0.97 -1.10 0.82

122 0.72 0.02 0.85 1.47 1.76 25.16

123 ._ 0.77 0.18 -2.03 2.42 1.74 19.66

1 Construnted-resnonse item narameters are in the 2PPC metric..

Does not amply

Seventh Grade Writinq

The critical Z value for the 2000 seventh grade Writing assessment, based on the

calibration sample, is Z = 89.4. Fit values above this critical value may indicate poor

model fit. The item parameters and fit statistics for the multiple-choice and

constructed response items are shown in Tables 30 and 31, respectively. The Z-

statistics for all MC items and most CR items are small compared to the critical Z-

value indicating that the proportions of students with each item score are close to the

proportions that would be predicted by the estimated thetas and item parameters.

Items 71 and 97, both constructed-response items, exhibited Z-statistics (item 71,

Z=92.5 and item 97, Z=367.2) greater than the critical Z-value indicating less than

optimal fit. The ICC for the items indicated that the student responses fit the model

reasonably well with slight misfit in parts of the ability continuum where the numbers
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of cases are relatively small. A close examination of the ICRFs and fit for item 71

indicated that the proportion of lower ability students obtaining a 0 and a 1 is less

than expected. The student responses for other score levels fitted reasonably well

to the model except some "Fish-hooks". For item 97, the proportion of lower to

middle ability students obtaining a 0 is lower than expected and obtaining a 1 is

higher than expected. The proportion of higher ability students obtaining a 4 is

slightly higher than expected.

Table 30. Item Parameter and Fit Summary', Multiple-Choice Items, Grade 7, Writing
(N=33.523)

YlultioIe-Ct- oice Items_

Book ItemitI1
53

Book Item

......EILZ-1
1.04

Ilial
0.72 -1.62

111.11Ird'
0.20

1Eilia
-0.51

11
76

161I
1.06 -0.65

=r11I
0.22

54 0.53 0.92 0.20 8.79 77 0.69 -2.15 0.00 8.45

55 0.95 054 0.40 4.56 78 0.54 -1.69 0.00 10.86

56 0.98 0.55 0.17 7.86 79 0.64 0.10 0.25 0.09

57 0.90 1.03 0.27 2.66 80 0.67 -1.43 0.20 19.47

58 0.89 0.31 0.30 2.13 81 0.66 0.97 0.49 2.46

60 0.75 -2.89 0.20 5.33 82 0.81 -2.90 0.20 3.51

61 0.54 -1.20 0.12 1.76 83 0.55 -2.50 0.20 8.38

6.2

63

0.93 -1.11 0 17 34.35 84 0.54 -1.44 0.00 44.38

0.62 -1.78 0.20 22.54 85 1.08 -1.26 0.16 3.06

64 0.82 1.02 0.37 2.33 86 0.78 0.21 0.15 6.70

65 0.64 -1.87 0.00 1.12 87 1.06 -0.36 0.23 6.08

66 0.72 0.48 0.19 6.16 88 0.96 -0.49 0.14 7.93

67 0.70 -0.71 0.15 0.09 89 1.00 0.48 0.15 12.96

68 0.95 -1.83 0.13 2,61 90 0.77 -1.30 0.09 1.36

69 0.73 -1.09 0.20 4.89 91 0.74 -1.10 0.16 -0.09

70 0.87 -0.98 0.26 0.88 92 1.12 -1.41 0.30 3.38

72 0.82 -0.21 0.19 0.32 93 0.92 -0.41 0.19 8.45

73 0.73 0.14 0.23 -0.47 94 0.84 0.28 0.14 12.08

74 0.47 1.39 0.14 1.51 95 0.82 1.29 0.12 21.73

75 0 93 0 24 0 18 8 82 96 0 46 0 56 0 20 15 80

1Multiple Choice item parameters are in the 3PL metric.
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Table 31. Item Parameter and Fit Summary', Constructed-Response Items,
Grade 7. Writina (N=33.5231

Cons..nt ted-Resnonse Items
Book Item,-it-

1

-.ILL
0.700.61

-GIL
-4.59

-122.......-, ...--114-
'

1A 1.04 -1.08 ' ' 14.25

1B 1.27 -2.33 ' ' ' 4.23

1C 1.30 -3.71 ' " 3.97

1D 0.97 -4.39 ' ' 3.92

1E 1.21 -2.92 ' * 7.42

1F 1.02 -2.09 " ' 3.16

2A 0.85 -2.82 -1.72 -0.24 1.58 49.33

2B 1.25 -5.69 -2.72 -0.32 2.08 8.28

2C 1.33 -4.98 -1.40 ' 5.37

27 0.88 -1.75 -2.11 0.26 2,15 45.29

59A 1.10 -1.22 ' ' 324

59B 0.89 3.79 ' 5.37

59C 0.93 -0.20 ' ' 11.81

59D 0.76 -1.81 ' ' 21.44

71 1.10 -2.40 -2.48 -0.32 2.19 92.46

97 0.89 -2.40 -2.66 -0.25 2.02 367.23

Cnnstrunteri-resnonse item nammeters are in the 71DPC metric

" Does not wok/

Eighth Grade Mathematics

The critical Z value for the 2000 eighth grade Mathematics assessment, based on

the calibration sample, is Z = 132.3. Fit values above this critical value may indicate

poor model fit. The item parameters and fit statistics for the multiple-choice and

constructed response items are shown in Tables 32 and 33, respectively. The Z-

statistics for all CR items and most MC items are smaller than the critical Z-value

indicating that the proportions of students with each item score are close to the

proportions that would be predicted by the estimated thetas and item parameters.

Item 29, a multiple-choice item, exhibited a less than optimal fit with a Z-statistic of

142.3. A close examination of the detailed fit of item 29 indicated that the proportion

of lower ability students obtaining a 1 is higher than expected, and lower-middle

ability students obtaining a 1 is lower than expected. Note that item 29 is a relatively

high discriminating (a=1.76) and difficult (p=0.35) item.
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Table 32. Item Parameter and Fit Summary', Multiple-Choice Items, Grade 8, Mathematics
(N=49.6201

Multiole-Ctpice Items

Book Item #
_.

a h c Fit-7 Book Item # a b _g_
0.26

Fit-Z

1 0.60 -2.00 0.00 7.4 30 1.72 0.30 32.6

2 0.72 -0.75 0.21 11.7 31 1.18 -0.76 0.16 2.4

3 0.17 1.22 0.20 5.2 32 0.89 0.46 0.21 0.2

4 0.94 0.15 0.05 1.1 34 0.34 -0.53 0.20 77.9

5 1.10 0.06 0.22 14.6 35 0.65 0.45 0.17 3.1

1-47 I9
8

_1.2.4-_4-111
1.09 0.87

_0.22-
0.39

-11-
1.7

-.IL
38

-
0.88

-12-
-0.20

_4115-
0.45,

-
1.5

9 0.89 0.62 0.04 3.4 41 0.58 0.37 0.15 10.7

10 0.59 -0.61 0.08 2.3 42 0.27 -1.23 0.20 24.9

12 0.50 -0.63 0,13 2.9 43 1.57 0.31 0.18 12.6

13 0.74 0.58 0.17 2.2 44 1.43 1.33 0.20 109.5

14 0.64 -1.55 0.08 5.4 45 0.94 0.17 0.03 9.3

15 1.22 0.57 0.19 2.5 46 0.78 -0.55 0.34 6.7

17 0.60 -1.95 0.20 9.3 47 0.74 0.04 0.23 3.3

18 0.39 -0.28 0.08 9.9 49 0.44 -2.26 0.20 27.2

21 1.13 0.32 0.26 2.7 50 0.83 -0.36 0.27 11.0

22 0.49 -0.16 0.00 12.8 51 0.56 -2.15 0.20 15.2

23 1.38 0.82 0.16 31.5 52 1.02 -0.08 0.18 1.5

24 0.92 1.41 0.05 3.1 54 1.57 0.54 0.33 14.1

25 0.84 -0.30 0.18 3.1 55 1.08 -0.34 0.37 1.7

26 1.58 1.81 0.13 37.5 57 1.42 0.59 0.10 32.0

27 0.57 -0.86 0.07 1.2 58 0.54 -1.65 0.20 19.1

29 1 76 0 91 0 18 142.3

'Multiple Choice item parameters are in the 3PL metric.

Table 33. Item Parameter and Fit Summary', Constructed-Response
Items. Grade 8. Mathematics (N=49.6201

Constructe/J-Resoonse tems

Rnnk Item # ,__f_
1.47

_g_l_
-0.95

_a_
1.25

nfi 94 Fit-2

6 ' 40.0

11 1.44 0.97 1.48 ' ' 48.1

16 0.90 -2.62 -0.06 ' ' 46.1

19 0.94 0.51 -0.40 ' 3.3

20 0.83 -0.03 -0.93 0.75 -0.19 81.4

28 0.88 -1.23 -1.28 ' 68.4

33 0.81 0.30 0.63 ' 68.6

36 1.06 -0.43 0.11 * 25.6

39 0.74 1.80 -0.95 ' 38.3

40 1.11 -1.62 -0.52 0.95 1.99 27.5

46.448 1.25 -1.29 -0.59

53 0 78 -1 40 0 01 ' 25 1

56 0.85 -0.42 1.42 34.3

59 1.32 ; -2.04 -0 25 ' 11.2

48.960 .. 0.96 -0.57 - -0.08 1,06 ._ 0.74

Cnnstninteri-resnnnse item narameters are in the 2PPC metrin

* Does not apply
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Eighth Grade Science

The critical Z value for the 2000 eighth grade Science assessment, based on the

calibration sample, is Z = 133.2. Fit statistics above this critical value may indicate

poor model fit. The item parameters and fit statistics for the multiple-choice and

constructed response items are shown in Tables 34 and 35, respectively. The Z-

statistics for most MC and CR items are smaller than the critical Z-value except for

items 4, 10, and 61. The smaller Z-statistics suggest that the proportions of students

with each item score are close to the proportions that would be predicted by the

estimated thetas and item parameters for most items. Items 4 and 10, both MC, and

61, a CR item, however showed less than optimal fit with z-statistics of 848.4, 137.3,

and 156.1, respectively.

The ICC for item 4 is relatively flat which indicates that the proportion of students

obtaining a 1 is similar for students across the range of ability (Note that item 4 is not

a highly discriminating item; a = 0.12). A detailed examination of the fit showed that

the proportion of low to middle ability students obtaining a 1 was higher than

expected and the proportion of middle to high ability students obtaining a 1 was

lower than expected. The ICC for item 10 also was somewhat flat except for

students of high ability (Note that item 10 is also not a highly discriminating item;

a=0.12). A close examination of the detailed fit of the responses indicated that the

proportion of low to middle ability students obtaining a 1 was higher than expected

and middle to high ability level students obtaining a 1 was lower than expected.

Because items 4 and 10 showed such poor fit to the IRT model, had such low

discrimination parameters, and had negative point bi-serial coefficients, they were

dropped from the operational test results.

The ICC for item 61 showed that the item responses fit the model reasonably well.

A close examination of the detailed fit of the responses in each category indicated

that the proportion of lower ability students obtaining a 0 was lower than expected.

Similarly, the proportion of lower to middle ability students obtaining a 1 was higher
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than expected and middle to higher ability students was slightly lower than expected.

In fact, the item response is flat for this category indicating that all ability level

students have a similar chance of obtaining a 1. Note that item 61 is a relatively low

discriminating (a=0.49) but difficult (p=0.38) ite m. Because the item responses fitted

the IRT model reasonably well and had no undesirable characteristics of item

parameters, item 61 was retained for the operational test results.

Table 34. Item Parameter and Fit Summary', Multiple-Choice Items, Grade 8,
Science (N=49.9551

tiole-C oice lte s

Book Book

EMI MI 11111 Mil _ MilWM NMAR -0.33 0.49 t06 -0.59 0A 3 INN
A0.12 0.20 848.40 0.60 0.48 El

ligiMMil IIM IISSIr. raMI- WM
MUEMI . , . MINMVI IBMMIMIMIE1

: WI EMIMIMI WIMN MIll EIRE
A1.09 -1.01 0.31 2.05 50 0.86 -0.21 0.33 0 04ii 0.79 -0.45 0 23 0.46 -1.08 0.20

-

MilIffli MilWIKM MIPM WM-WM , rffillMIWill BM MAWS ,

MUWIRII , MUElME MN INNIMI
0.89 0.44 0.26 FRIR 0.39 IR o.23

MIMS IMI WMEllIrl rell IMU-ELM WM ISMWIMI WIWSWIMIrillMI IBMBril 1171 MIWMWI WM
-0.24 4.80 0.57 -1.08 0.00 22.09Ell1.09

.

Fil
_

30 0.95 0.83 0.12 0.85 -0.40 0.29R
ME lial EMEerisilt orsupsors .-my irms 11151 BSI EriEMI WMMIMI : UMal151 MIMITI VIM ,

A111
0 28 075 0.30

: s ::
40 0.83 -0.14 0.19 1.74 75 0.85 -0.92 0.40 3.52

'Multiple Choice item parameters are in the 3PL metric.

*Items 4 and 10 were removed from the operational test form.
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Table 35. Item Parameter and Fit Summary', Constructed-
Response Items. Grade 8. Science (N=49.9551

Construcled-Resoon.e Items
Book

Item # f g1 g2 g3 g4 Fit-Z

20 0.70 -0.67 -0.21 26.08

21 0.65 -0.80 0.80 2.27 47.97

_22_
23

_127-
0.67

1..2..5

-2.07

' . ' _32.1413_

18.05-1.44 -0.42

24 0.48 0.88 -0.63 -0.31 0.46 69.54

25 0.93 -1.47 -0.60 * 32.68

29 0.79 -0.63 ' 10.95

31 0.51 1.11 2.11 5.63

35 0.88 0.18 1.48 2.23 8.96

36 0,81 -1.95 -0.82 58.27

42 0.77 0.37 3.24

53 0.58 0.29 -1.27 74.10

61 0.49 1.56 -0.93 " 156.11

64 1.18 -2.72 1,47 1.66 ' 11.83

69 0.70 0.39 ' 66.90

I Constructed-response item parameters are in the 2PPC metric.

Does not apply
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Four procedures were used to reduce bias in Colorado Student Assessment. The

first procedure is based on the premise that careful editorial attention to validity is an

essential step in keeping bias to a minimum. Bias can occur only if the test is

measuring different things for different groups. If the test entails irrelevant skills or

knowledge (however common), the possibility of bias is increased. Thus, careful

attention is paid to content validity.

The second step is to follow the McGraw-Hill guidelines designed to reduce or

eliminate bias. Item writers are directed to the following published guidelines:

Guidelines for Bias-Free Publishing (McGraw-Hill, 1983) and Reflecting Diversity:

Multicultural Guidelines for Educational Publishing Professionals

(Macmillan/McGraw-Hill, 1993). Developers review the materials with these

considerations in mind.

In the third procedure, educational professionals and community members in the

state who represent various gender and ethnic groups review all tryout materials.

They are asked to consider and comment on the appropriateness of language,

subject matter, and representation of people.

It is believed that these three procedures both improve the quality of CSAP and

reduce Bias. Current evidence, however, suggests that expertise in this area is no

substitute for data; reviewers are often wrong about which items work to the

disadvantage of a group, apparently because some of their ideas about how

students will react to items may be faulty (Sandoval & Mille, 1980; Jensen, 1980;

Scheuneman, 1987).

The fourth procedure, an empirical approach, involves statistical procedures referred

to as differential item functioning (DIF) analyses.

6 4
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Differential Item Functioning Analyses

Because the contents were scored using item response theory, the appropriate

procedure for examining DIF is one that reflects that use. A procedure suggested by

Linn and Harnisch (1981) was used for the CSAP DIF studies.

An example of this procedure for gender bias analyses follows. The parameters for

each item (ab bi, and ci) and the trait or scale score (0) for each examinee are

estimated for the three-parameter logistic model:

1c,
Py (9) = c; +

1+ exp [l.7a1 (Of MI

where Pu (0) is the probability that examinee j, with a given value of 0, will obtain a

correct score on item i. Note that the item parameter estimates are based on data

from the total sample of valid examinees. The sample is then divided into gender

groups, and the members in each group are sorted into ten equal score categories

(deciles) based upon their location on the score scale (0). The expected proportion

correct for each group based on the model prediction is compared to the observed

(actual) proportion correct obtained by the group.

The proportion of people in decile g who are expected to answer item i correctly is

P,J=I?g(e)=EP,,(e),
jeg

where n is the number of examinees in decile g. To compute the proportion of

students expected to answer item i correctly (over all deciles) for a group (e.g.,

Female) the formula is given by:

65

56



2000 CSAP Technical Report

10

ng Rg (9)

Eng
g=1

The corresponding observed proportion correct for examinees in a decile (Oig) is the

number of examinees in decile g who answered item i correctly divided by the

number of people in the decile (ng). That is,

u,

og _ ng

where uij is the dichotomous score for item i for examinee j.

The corresponding formula to compute the observed proportion answering each item

correctly (over all deciles) for a complete gender group is given by:

Ing ag

o = g':0

Eng
g=1

After the values are calculated for these variables, the difference between the

observed proportion correct (for gender) and expected proportion correct can be

computed. The decile group difference (Dig) for observed and expected proportion

correctly answering item i in decile g is

Dig = Oig Pig.

and the overall group difference (Di) between observed and expected proportion

correct for item i in the complete group (over all deciles) is

Di. = Oi.

6 6
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These indices are indicators of the degree to which members of gender groups

perform better or worse than expected on each item, based on the parameter

estimates from all sub-samples. Differences for decile groups provide an index for

each of the ten regions on the score (0) scale. The decile group difference (Dig) can

be either positive or negative. Use of the decile group differences as well as the

overall group difference allows one to detect items that give a large positive

difference in one range of 0 and a large negative difference in another range of 0,

yet have a small overall difference.

A generalization of the Linn and Harnisch (1981) procedure was used to measure

DIF for constructed-response items.

Differential item Functioning Ratings

The DIF is defined in terms of the decile group and total target sub-sample

differences, the Di- (sum of the negative group differences) and Di+ (sum of the

positive group differences) values, and the corresponding standardized difference

(Zi) for the sub-sample (see Linn and Harnisch, 1981, p. 112).

Items for which IN .?. 0.10 and gil ?.. 2.58 are identified as possibly biased. If Di is

positive, the item is functioning differentially in favor of the target sub-sample. If Di is

negative, the item is functioning differentially against the target sub-sample.

6 7
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Results of the Differential item Functioning Analyses

The DIF analyses were conducted for all grades and content areas for African

Americans, Hispanics, Males, and Females. Detailed results of the analyses appear

in Appendix B.

Third Grade Reading

No items indicated DIF in favor or disfavor of any specified group in the 2000 third

grade Reading CSAP assessment.

Fourth Grade Reading

Two Items, both CR, indicated signs of DIF towards the African American students

with one against and another in favor of them.

Fourth Grade Writing

No items indicated DIF in favor or disfavor of any specified group in the 2000 fourth

grade Writing CSAP assessments.

Seventh Grade Reading

One CR item indicated a sign of DIF against Males.

Three items, all CR, exhibited DIF towards the African American students with two

against and one in favor of them.

One CR item exhibited DIF in favor of Hispanic students.

6 8
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Seventh Grade Writing

Two items, both CR exhibited DIF in favor of African American students.

Eighth Grade Mathematics

Two items, both CR, exhibited DIF in the 2000 eighth grade Mathematics

assessmentone in favor of and another against the Males. The same items

exhibited DIF for Females but in reverse order. The item that e xhibited DIF in favor

of Males exhibited DIF against Females and the one exhibited DIF against Males

exhibited DIF in favor of Females. Note that both items are relatively difficult.

Eighth Grade Science

Two items, both CR, exhibited DIF in the 2000 eighth grade Science assessment

both against the Males. The same items also exhibited DIF in favor of Females.

One CR item in grade 8 Science exhibited DIF against African American students.

Standard Errors

Measurement error is associated with every test score. A student's true score is the

hypothetical average score that would result if the test could be administered

repeatedly without the effects of practice or fatigue. The standard error of

measurement (SEM) can be used to obtain a range within which a student's true

score is likely to fall. The fact that the score for a single test may not represent an

individual's true status gives rise to the need for the standard error.

For example, an obtained score should be regarded not as an absolute value but as

a point within a range that probably includes a student's true score. It is expected

that 68% of the time a student's score obtained from a single testing would fall within

6 9
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one SEM of that student's true score and that 95% of the time the obtained score

would fall within two standard errors of the true score.

An overall standard error of measurement can be estimated using the classical test

theory formula: SEM = Syll) , where Sy is the test standard deviation, and r is

the reliability of the assessment. Using this formula yields the standard errors for

different grades and content areas shown in Table 36. Tables 37 - 43 provide

estimates, based on item response theory, of standard errors for selected scale

scores for each of the CSAP assessment grades and contents.

Table 36

Classical Test Theory Estimate of Overall

Standard Error of Measurement

Assessment Standard Error of

Measurement

Grade 3 Reading 14.63

Grade 4 Reading 12.17

Grade 4 Writing 13.82

Grade 7 Reading 13.12

Grade 7 Writing 15.50

Grade 8 Mathematics 15.08

Grade 8 Science 16.71

7 0
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Table 37. Scale Score and Associated
Standard Errors, Grade 3, Reading

Scale
Score

Standard
_arm_

101

Scale
Score

Standard
Error

300 463 10

345 56 466 1Q

364 37 469 10

376 28 472 10
385 23 475 10

392 20 478 11

398 18 481 11

403 16 485 11

408 15 488 11

413 14 492 11

417 14 496 12
421 13 500 12

424 13 504 12
428 12 509 13

431 12 514 13
435 12 519 14

438 11 525 15
441 11 532 16
444 11 540 17
448 11 550 20
451 11 562 23
454 11 579 28
457 10 608 42
460 10 700 135

71
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Table 38. Scale Score and Associated
Standard Errors, Grade 4, Reading

Scale
Score

Standard
_Emu_

94

Scale
Score

Standard
Emu_

9300 470
316 78 472 9
338 56 474 9
352 42 476 9
363 34 478 9
372 28 480 9
379 25 482 9
385 22 484 9
391 20 486 9
395 18 488 9
400 17 490 9
404 15 493 10
407 14 495 10
411 14 497 10
414 13 500 10
417 12 502 10
419 12 505 10
422 11 507 1 1

425 11 510 1 1

427 11 513 11

429 10 516 11

432 10 519 12
434 10 523 12
436 10 526 12
438 10 530 13
440 10 534 13
442 9 538 14
444 9 543 14
446 9 548 15
448 9 553 16
450 9 559 16
452 9 566 17
453 9 573 19
455 9 582 20
457 9 593 23
459 9 605 26
461 9 622 31

463 9 647 40
465 9 691 61
466 9 720 80
468 9

Table 39. Scale Score and Associated
Standard Errors, Grade 4, Writing

Scale
Score

Standard
Error

Scale
Score

Standard
Error

11300 79 474
327 52 478 11

346 39 481 11

359 32 485 11

371 27 489 12
380 24 493 12

388 22 496 12
395 20 501 12

401 18 505 12
407 17 509 12

412 16 514 13
417 15 518 13

422 15 523 13
428 14 528 14

431 14 534 14
435 13 540 15
439 13 546 15

442 12 553 16
446 12 561 17

450 12 570 19
453 12 581 21

457 12 593 23
460 11 609 27
464 11 630 32
467 11 663 44
471 11 720 83

63

72



2000 CSAP Technical Report

Table 40. Scale Score and Associated Standard Errors, Table 41. Scale Score and Associated
Grade 7. Readina

Scale

-arAILEL
300

Standard Scale Standard Scale Standard
Farm-

11

Lux-
70

-AU=
440

--Eau-
11

..110101.
508

303 67 443 11 511 11

320 50 445 11 514 11

333 39 447 10 516 12

343 33 449 10 519 12

352 95:1 451 10 579 17

359 25 453 10 525 12

365 23 455 10 528 12

371 21 457 10 531 13

376 20 459 10 535 13

380 18 462 10 538 13

385 17 464 10 542 13

389 16 466 10 545 14

392 16 468 10 549 14

32E1
399

15_ 15__
1514

CLL.
472

_ALL_
10

55.4_
558

403 14 474 10 563 16

406 13 476 10 568 16

409 13 478 10 574 17

411 13 480 10 580 18

414 12 483 10 586 19

417 12 485 10 593 20

419 12 487 10 601 21

_422
424

_22
24

_12 ._
12

_4119_
491

JAL-
10

_OIL
620

427 11 494 11 631 26

429 11 496 11 645 29
431 11 498 11 661 33

434 11_
11

_511.1_
503

_11_
11

685 40

436 723 57
43A 11 506 11 770 RA

Standard Errors. Grade 7. Writina

Scale
-arm&

300

Standard
--ULM-

48

Scale Standard
_Law_

13
-SW=

470
307 44 473 13

320 36 477 13

331 31 480 13

341 28 _454_ 13LI--
13356

--25
23

4813_
491

363 22 495 13

369 21 499 13

375 19 503 13

380 19 507 13

385 18 511 13

390 17 515 13

395 17 519
)

13

IAA 1A 594 13

403 16 528 14

407 15 533 14

412 15 538 14

415 15 543 15

4.19___

423
1.4___
14

549 15_
15555

427 14 561 16

431 14 568 17

434 1.4__
_13_

13

_.575 _,

_5154__
593

_115_
19438

441 21

445 13 605 23
448 13 619 26

452 1.3__
13

636 _30_
37456 661

459 13 703 52

463 13 780 101

466 13
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Table 42. Scale Score and Associated
Standard Errors, Grade 8, Mathematics

424 19 536

Ilailli
11WM

454 15 557 12WM =MN WM MMIWM WM WM MilWM WM WM WillIIIMII WM WM NEM
WM Mtill Will11 WMMUM NEM W IIELM
WM MIM WM IMIMWM MtM WM WM
MITE MOM IIMI MEMWM WM 11rM WMWM NMI WM INTM
WM IMME W4IM MMIMEIN NUMMI= MMI
110M =NI WM WM=14:r WM MOMMM. MIRMI IMM
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Table 43. Scale Score and Associated
Standard Errors, Grade 8, Science

Scale
Srom

Standard
_Eau_

71

Scale
Senna

Standard
Error

300 493 13

318 55 496 13
331 45 499 13

342 39 502 13
352 34 506 14
360 31 509 14

368 28 512 14

375 26 515 14

381 24 519 14
387 23 522 14

392 22 526 14

397 21 529 14

402 20 533 14

407 19 537 14

411 19 541 15

416 18 545 15
420 18 549 15

424 17 553 15
428 17 557 16

431 16 562 16

435 16 567 16

439 16 572 17

442 15 577 17

446 15 582 18

449 15 588 18
452 15 595 19

456 14 602 20
459 14 609 21
462 14 618 23
465 14 628 25
468 14 639 28
471 14 653 32
474 14 671 37
477 14 694 44
481 14 728 56
484 13 788 83
487 13 790 84
490 13
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22_
39

agar-eat.
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Cumul tiva Scale
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Cumul tive

FrAnnencv Frannan v MILGSLIL
99 2052255

-email.
98 56

-Scams.
618 44

.2arraza.
0.08 52596

600 0.07 52294 98.63 621 17 0.03 52613 99.23

601 179 0.34 52473 98.97 625 42 0.08 52655 99.31

602 6 0.01 52479 98.98 626 140 0.26 52795 99.58

604 38 0.07 52517 99.05 700 225 0.42 53020 100.00

615 35 0.07 52552 99.12
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Figures 1 3. Frequency Distributions of Scale Scores: Grade 3, Reading
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Figures 4 6. Frequency Distributions of Scale Scores: Grade 4, Reading

1.2

1.0

0.8

0.6

0.4

0.2

0.0

Figure 4. Frequency Distribution of Scale Scores, All Students

§
co vr

:11
co cvr co

cvA r-e, C0 et .cr 3 3 `gl Lc) LC) In CO CO g.
Scale Scores

1.2

1.0

0.8

0.6

0.4

0.2

0.0

Figure 5. Frequency Distribution of Scale Scores, Male Students

CD N. N- LC) 0) 0 N. CO LO 0.1 0) CO
C0 N- CO 0 CA ts 0) 0 CV

co, (o) co, (o) PI co, vr oos. v "S. V' V it)
Scale Score

0 N. 'V
(O Is 0)

LO It)
CO

CO CO
3

1.2

1.0

0.8

0.6

0.4

0.2

0.0
CNI

col cc)

Figure 6. Frequency Distribution of Scale Scores, Female Students

41

Scale Score

(N1
C.- 0)
11)

CD

CO §

8 7

78



.-
R

E
E

M
E

M
E

IM
E

M
E

G
E

M
E

N
E

E
M

E
N

E
-iiiiiiii iii II

B
E

E
M

E
M

E
M

E
M

E
M

E
N

E
E

N
E

M
E

S
C

H
E

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii
-C

IE
S

E
G

IE
M

 liC
E

M
E

N
C

O
M

: 1 M
U

N
E

E
M

E
M

E
G

E
M

E
R

E
S

S
E

M
E

S
S

E
M

E
R

:
11111111111111111111111111111111111111
E

R
E

G
E

N
E

E
M

E
M

E
N

G
E

N
E

E
M

E
M

E
:

M
IIIIIIIIIIIIIIM

E
M

E
M

E
N

M
IC

IIN
C

E
M

O
M

M
O

M
M

IC
E

M
E

M
IM



--

IE
E

N
E

E
M

E
N

E
E

E
E

M
E

H
O

M
E

E
E

E
E

E
E

E
H

E
E

M
E

E

E
IM

E
M

E
N

E
E

N
C

E
M

E
M

E
M

E
M

E
R

E
M

E

U
M

 IM
E

N
N

IE
M

E
IH

M
E

R
E

M
E

N
C

E
IN

G
E

S
S

E
E

M
E

S
E

R
E

E
M

E
M

E
N

E
E

E
M

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii
B

E
R

N
M

E
M

E
N

E
M

E
M

E
M

E
N

E
R

E
E

E
M

IM
I: 1111 IIM

M
IM

M
IN

E
'-IM

B
E

IG
N

IC
E

S
IM

M
E

N
C

O
M

IN
E

C
IE



F
E

M
E

E
M

E
M

E
H

U
M

E
E

E
E

M
E

M
E

E
E

M
E

IR
E

E
E

E

IN
E

E
E

E
M

E
N

E
R

E
E

E
N

E
E

K
E

E
N

E
E

E
M

E
M

E
E

E
E

M

E
E

M
E

M
E

E
E

E
E

E
E

E
R

E
E

E
E

E
E

E
M

E
R

E
E

M
E

H
E

R
E

E

M
N

 M
E

 M
E

 IN
E

C
IE

N
IC

E
M

M
E

G
E

 1 1
IM

E
H

E
E

M
E

 E
E

H
H

E
E

M
E

H
M

E
E

E
E

E
E

E
E

E
E

E
E

IN
E

M
E

M
E

M
E

R
N

IE
N

E
E

R
E

IN
E

E
N

E
R

E
E

E
E

E
M

E
M

E
N

N
E

E
M

E
M

E
E

M
E

E
E

E
E

E
E

E
E

E
M

E
N

E
E

E
IR

M
IM

M
E

N
C

E
M

E
M

E
M

IN
C

R
E

C
O

M
E

M
E

N
C

E
R

IB
IN

C
IE

G
E

M
E



2000 CSAP Technical Report

- 1911.11
miniIIME

WM
WillWEWM1111 MI IIMII NM IMII
Mr Ell IIMINMEMIMU EMPIN WSWMI

WM
591

WEI 111,2 NMIMIMI ERMI Irril IIEMI
97 0.18 51160 97 01 627 3 0.01 52283 99.14MIErMIWM ItirtEMIWI NM NMINI rell

593 54 0.10 51261 97.20 629 79 0.15 52370 99 31

ME MEIWM 11111M WMWI IIMII IIIMEMI
Eft IIWIEr=En INIME ilWM MIMIMMUI IMOW.=MEEli=MI ERNI =MINM IIBMIE EMIIIM WM. I MSWillMIMI MININM IMPIMII MEI

598 68 0.13 51631 97.90 634 10 0.02 52437 99.43

NM
600

WI=MR. WIRINWIMI NM IMIllFM
22 0.04 51702 98.04 636 5 0.01 52460 99.48IIN Mr111111 Mill IMMO MILIMI== EIRE IMIllrifil

WE MIME rem 11111P1 1 NWI=MI EMI IIMMIll il
IMO MB=WM RIMMIWM==MINEMI IMIIMil

605

WMIWM WWII IIMI N NMKT=WM
17 0 03 51845 98.31 641 4 0.01 52475 99.51

ME MIMI IIIM RIMNM 11/11 MEIN WM=MI rell
607 24 0.05 51902 98.42 644 7 0.01 52485 99 52

nom Nur=mai WMWIKM MEI ENIN MIMI Ifil
WMINMI IIIIM EIMA MIMI= EIRM WITRE imWMME WITIMI MWE=alEMIWMMI
ENE!!=WM IMINI IWM 1111PIE IMIIIFM

612 56 0.11 52137 98.86 652 6 0.01 52515 99.58

ENE
614

WWIEMI WILVIIIrriEMI IM'M WM IMEWM
19 0.04 52172 98.93 662 11 0.02 52571 99.69Wil

Effil
WIEMUWMEIMEM NM EMU rim
EMI WV=WMMIMIMI REU EMI

ME MIWINEMINM . WMEMIFM
EVIII

619

. IIIM WMMIWM IM'M EIRE EMUMI
4 0.01 52205 98.99 671 9 0.02 52655 99.85

WM
621

ME NM.WM ME NM IIMIIIFM
12 0.02 52224 99.03 698 2 0.00 52665 99.87

MU 1W1 WMMI WIMIMI ME WITIM BMME 22 0.04 52256 99.09

82



2000 CSAP Technical Report

Figures 7 9. Frequency Distributions of Scale Scores: Grade 4, Writing
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Figures 10-12. Frequency Distributions of Scale Scores: Grade 7, Reading
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Figures 13-15. Frequency Distributions of Scale Scores: Grade 7, Writing
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Figure 13. Frequency Distribution of Scale Scores, All Students
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Figure 14. Frequency Distribution of Scale Scores, Male Students
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Appendix A-6. Frequency Distribution of Scale Scores, Grade 8, Mathematics, All Students

Scale
Smrps Frenuenr.v Pernent

Cumulative Scale
Sr.nres Freniumcv

Cumu ative

Freauencv Percent Percent , Freauencv Percent

300 317 --Ili-
0.02

317 _JUL
0.62

_344_
345

21....._
15

JUL_
0.03

_Jill_
829

-1.2_
1.59

,

301 8 325

302 5 0.01 330 0.63 346 18 0.03 847 1.62

303 7 0.01 337 0.65 347 22 0.04 869 1.66

304 --9--
5

JUL_
0.01

346 4.126 _
0.67

_JAL_
349

Lt._
20

_J2.123_
0.04

_Ma
903

-119.....
1.73305 351

306 10 0.02 361 0.69 350 29 0.06 932 1.78

307 8 0.02 369 0.71 351 25 0.05 957 1.83

308 4 0.01 373 0,71

0.72

352 ___21____
33

_QM_
0.06

985 1.89

309 5 0.01 378 353 1018 1.95

310 9 0.02 387 0.74 354 21 0.04 1039 1.99

311 9 0.02 396 0.76 355 27 0.05 1066 2.04

_112_
313

9 0,02 405 0.78 356 30 0.06 1096 2.10

8 0.02 413 0.79 357 25 0.05 1121 2.15

314 4 0.01 417 0.80 358 30 0.06 1151 2.20

315 10 0.02 427 0.82 359 20 0.04 1171 2.24

316 13 0,02 440 0.84 360 32 0.06 1203 2.30

317 9 0.02 449 0.86 361 42 0.08 1245 2.38

318 7 0.01 456 0.87 362 47 0.09 1292 2.47

319 10 0.02 466 0.89 363 30 0.06 1322 2.53

320 12 0.02 478 0.91 364 28 0.05 1350 2.58

321 9 0.02 487 0.93 365 39 0.07 1389 2.66

322 11 0.02 498 0.95 366 39 0.07 1428 2.73

323 14 0.03 512 0.98 367 29 0.06 1457 2.79

324 0.02 523 _1.00
1.03

368 ,%)_
36

_QM_
0.07

1487 2.85

325 15 0.03 538 369 1523 2.92

326 12 0.02 550 1.05 370 37 0.07 1560 2.99

327 9 0.02 559 1.07 371 45 0.09 1605 3.07

328 15 0.03 574 1.10 379 Zp

48

0.07 1641 _Lig_
3.23329 8 0 02 582 1.11 373 0.09 1689

330 9 0.02 591 1.13 374 43 0.08 1732 3.32

331 15 0.03 606 1.16 375 35 0.07 1767 3.38

332 -V--
18

0.03

0.03
623 -.1.19--

1.23
-32.9-

377
--a--

53

-919-,
0.10

1820 3.48 L__

3.59333 641 1873

334 16 0.03 657 1.26 378 45 0.09 1918 3 67

335 17 0.03 674 1.29 379 58 0.11 1976 3.78

336 ---12--,
22

4122 -_,

0.04
666 1.2L_

1.36
_3.139_

381

423_
48

_UM_
0 09

2016 1116 __
3.96

,

337
,

708
,

2067

338 8 0.02 716 1.37 382 53 0.10 2120 4.06

339 17 0.03 733 1.40 383 52 0.10 2172 4.16

_14.4
341

....__a
13

123-
0.02

751 al_ 2233 _427_
4.37764

_1.4.4
1.46

_38.4_
385 51

_12.12
0.10 2284

342 15 0.03 779 1.49 386 63 0.12 2347 4.49

343 14 0.03 793 1.52 387 52 0.10 2399 4.59
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Scale
score% Frpmancv Parrant

Cumulgtive Scale
Sr.nrcm Franuancv

Cumulative

Freauencv Percent Parrprst Freauencv Percent

388 48 0.09 2447 4.68 432 142 0.27 6770 12.96

_119_
390

---127 --
52

-11.12-
0.10

2514 172 6942 13.29

2566
_4.11--

4.91

-422-
434

,

155

_la_
0.30 7097 13.58

391 60 0.11 2626 5.03 435 158 0.30 7255 13.89

392 71 0.14 2697 5.16 436 148 0.28 7403 14.17

393 _15_
74

0I4
0 14

2772 5.31 437 148 0.28 7551 14.45

394 2846 5.45 438 176 0.34 7727 14.79

395 81 0.16 2927 5.60 439 156 0.30 7883 15.09

396 70 0.13 2997 5.74 440 203 0.39 8086 15.48

397 67 0.13 3064 5.86 441 189 0.36 8275 15.84

398 94 0.18 3158 6.04 442 195 0.37 8470 16.21

399 74 0.14 3232 6.19 443 189 0.36 8659 16.57

400 76 0.15 3308 6.33 444 173 0.33 8832 16.91

401 82 0.16 3390 6.49 445 193 0.37 9025 17.28

402 61 0.12 3451 6.61 446 192 0.37 9217 17.64

403 88 0.17 3539 6.77 447 203 0.39 9420 18.03

404 76 0.15 3615 6.92 448 217 0.42 9637 18.45

405 92 0.18 3707 7.10 449 201 0.38 9838 18.83

406 91 0.17 3798 7.27 450 196 0.38 10034 19.21

407 97 0.19 3895 7.46 451 202 0.39 10236 19.59

408 79 0.15 3974 7.61 452 237 0 45 10473 20.05

409 90 0.17 4064 7.78 453 235 0.45 10708 20.50

410 104 0.20 4168 7.98 454 261 0.50 10969 21.00

411 92 0.18 4260 8.15 455 249 0.48 11218 21.47

412 93 0.18 4353 8.33 456 232 0.44 11450 21.92

413 91 0.17 4444 8.51 457 256 0.49 11706 22.41

414 100 0.19 4544 8.70 458 267 0.51 11973 22.92

415 102 0.20 4646 8.89 459 275 0.53 12248 23.44

-4.16 --
417

-1.14-
107

-4.22_
0.20

4760 460 249 0 48 12497 23.92

4867

-9.11 -
9.32 461 240 0.46 12737 24.38

418 121 0.23 4988 9.55 462 294 0.56 13031 24.94

419 121 0.23 5109 9.78 463 285 0.55 13316 25.49

420 _115_
112

0.22 5224 10.00 464 292 0.56 13608 26.05

421 0.21 5336 10.21 465 274 0.52 13882 26.57

422 119 0.23 5455 10.44 466 301 0.58 14183 27.15

423 110 0.21 5565 10.65 467 272 0.52 14455 27.67

-VA_
425

--124--
127

-11.2.4--
0.24

5688 15,9 14765 28.26

5816

_110-
11.13

_ULL-
469 280 0.54 15045 28.80

426 112 0.21 5928 11.35 470 310 0.59 15355 29.39

427 150 0.29 6078 11.63 471 261 0.50 15616 29.89

428 _la_
153

_11,24

0.29

6204 tuta_
12.17

472 20
323

0.56 15911 30.46

429 6357 473 0.62 16234 31.07

430 131 0.25 6488 12.42 474 334 0.64 16568 31.71

431 140 0.27 6628 12.69 475 326 0.62 16894 32.34
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Scale
_Emma_

476

Frenugnev iarniaL
0.61

_

Cum ul tive Scale
Renrac Frermenry Parr:Ant

Cumulative
Freauencv _p_gragat_

32.94

Freauencv Percent

317 17211 520 394 0.75 34074 65.22

477 326 0.62 17537 33 57 521 369 0.71 34443 65 93

478 315 0.60 17852 34.17 522 395 0.76 34838 66.68

479 351 0.67 18203 34.84 523 388 0.74 35226 67.43

480 321 0.61 18524 35.46 524 348 0.67 35574 68.09

_411
482

363 0.69 18887 36 15 525 369 0 71 35943 68.60

69.51359 0.69 19246 36.84 526 369 0.71 36312

483 360 0.69 19606 37.53 527 371 0.71 36683 70.22

484 316 0.60 19922 38.13 528 398 0.76 37081 70.98

485 376 0.72 20298 38.85 529 342 0.65 37423 71.63

486 390 0.75 20688 39.60 530 379 0.73 37802 72.36

487 370 0.71 21058 40.31 531 385 0.74 38187 73.09

488 371 0.71 21429 41.02 532 375 0.72 38562 73.81

489 395 0.76 21824 41.77 533 351 0.67 38913 74.48

490 395 0.76 22219 42.53 534 339 0.65 39252 75.13

491 369 0.71 22588 43.24 535 355 0.68 39607 75.81

492 380 0.73 22968 43.96 536 321 0.61 39928 76.43

493 359 0.69 23327 44.65 537 378 0.72 40306 77.15

494 405 0.78 23732 45.43 538 318 0.61 40624 77.76

495 371 0.71 24103 46.14 539 349 0.67 40973 78.43

496 374 0.72 24477 46.85 540 337 0.65 41310 79.07

497 373 0.71 24850 47.57 541 336 0.64 41646 79.72

498 417 0.80 25267 48.36 542 318 0.61 41964 80.32

499 402 0.77 25669 49.13 543 300 0.57 42264 80.90

500 390 0.75 26059 49.88 544 303 0.58 42567 81.48

501 392 0.75 26451 50.63 545 336 0.64 42903 82.12

502 377 0.72 26828 51.35 546 300 0.57 43203 82.70

503 401 0.77 27229 52.12 547 230 0.56 43493 83.25

_...52.4_
505

-4.1.1_
423

0 70 27640 52 91 548 262 43755 83 75

0.81 28063 53.72 549 258

_0.50
0.49 44013 84.25

506 393 0.75 28456 54.47 550 260 0.50 44273 84.74

507 404 0.77 28860 55.24 551 252 0.48 44525 85.23

508 381 0.73 29241 55 97 552 _2,10_
251

L048
0.48

44775 85 71

509 376 0.72 29617 56.69 553 45026 86.19

510 375 0.72 29992 57.41 554 249 0.48 45275 86.66

511 403 0.77 30395 58.18 555 226 0.43 45501 87.09

_512-
513

-_111
379

-227 -
0.73

30706 58 95 556 217 0.45 45738 87 55

31175 59.67 557 227 0.43 45965 87.98

514 399 0.76 31574 60.44 558 220 0.42 46185 88.40

515 425 0.81 31999 61.25 559 206 0.39 46391 88.80

_5.10_
517

-_4126 _-
437

-1711-
0.84

32405 62 03 560 200 0.38 46591 89.18

89.6132842 62.86 561 225 0.43 46816

518 408 0.78 33250 63.64 562 193 0.37 47009 89.98

519 430 0.82 33680 64.47 563 228 0.44 47237 90.42

Continue
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Scale

Sfrwras Ft...mammy Parrant
CunnulgIve Scale

Scarp% FrAnuAnnv

Cumulative

Freauencv Pmment Parcant Freauencv Percent

564 194 017 47431 90.79 608 37 007 51710 9698

565 _186
168

0.36 47617 9 t 15 609 24 0.05 51734 9103

566 012 47785 9 t47 610 30 0.06 51764 9108

567 174 0 33 47959 9 t80 611 27 0.05 51791 9913

568 181 015 48140 9215 612 23 0.04 51814 9918

569 169 012 48309 92.47 613 19 0.64 51833 99.22

570 172 0.33 48481 92.80 614 26 0.05 51859 99.26

571 167 0 32 48648 9112 615 20 0.04 51879 9910

572 151 0.29 48799 9141 616 16 0.03 51895 9913

573 150 0.29 , 48949 9169 617 23 0.04 51918 9916

574 137 0.26 49086 9196 618 16 0.03 51934 99.41

575 149 0.29 49235 9424 619 23 0.04 51957 99A5

576 132 0.25 49367 94.49 620 22 0.04 51979 9149

577 135 0.25 49502 94.75 621 11 0.02 51990 9152

578 131 0.25 49633 9600 622 9 0.02 51999 99.53

579 128 025 49761 9525 623 13 0.02 52012 9156

580 102 020 49863 95.44 624 15 0.03 52027 99.59

581 86 016 49949 95.61 625 11 0.02 52038 99.51

582 107 020 50056 9681 626 12 0.02 52050 91E3

583 112 021 50168 9603 627 5 aol 52055 91E4

584 96 018 50264 9621 628 12 002 52067 9166

585 106 020 50370 9641 629 5 001 52072 91167

586 97 019 50467 96.60 630 10 002 52082 9169

587 97 0.19 50564 96.79 631 7 0.01 52089 9171

588 75 0.14 50639 9693 632 9 0.02 52098 9172

589 86 0.16 50725 97.09 633 3 am 52101 9173

590 65 0.12 50790 97.22 634 5 aol 52106 99.74

591 71 014 50861 97.35 635 5 aol 52111 9175

592 85 0.16 50946 97.52 636 6 0.01 52117 9176

593 59 011 51005 97.63 637 6 am 52123 9937

594 68 0.13 51073 97.76 638 5 aol 52128 9178

595 70 0.13 51143 97.89 639 5 aol 52133 9179

526

597

_66
52

_0.13
010

51209 640 52134 9179

51261

_mu_
98A 2 641 3

_IN_
aol 52137 99.60

598 49 009 51310 9821 642 4 aol 52141 99.80

599 44 008 51354 9630 643 4 aol 52145 9181

_JaQ
601

_52_
42

_JUL_
008

51407 644 0.01 52149 9I82

51449

_atia
9848 645

_4
5 aol 52154 9183

602 31 006 51480 9654 646 7 0 01 52161 9184

603 29 006 51509 9660 647 2 000 52163 9185

604 :19 007 51548 9667 _648
649

3

4

001 52166 9185

605 41 008 51589 9675 aol 52170 9186

606 41 008 51630 9863 650 2 0.00 52172 9186

607 43 008 51673 9691 651 2 0.00 52174 9187

Continue
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n in e

Scale
Srrkrps, Franolanry Percant

Cumul tive Scale
Scnrps Frprumnry zagra.

0.00

Cumulative

Freauencv Percent jasimagy_
52213

Percent

99.94652 3 0.01 52177 99.87 673 1

653 1 0.00 52178 99.88 674 4 0.01 52217 99.95

654 3 0.01 52181 99.88 675 2 0.00 52219 99.95

656 2 0.00 52183 99.89 677 2 0.00 52221 99.96

657 2 0.00 52185 99.89 678 1 0.00 52222 99.96

--CIO-
659

0.00 52186 99 89 682 0.00 52223 ,...92,16

99.973 0.01 52189 99.90 687 2 0.00 52225

660 1 0.00 52190 99.90 688 1 0.00 52226 99.97

661 2 0.00 52192 99.90 689 1 0.00 52227 99.97

662 2 0.00 52194 99.91 692 1 0,00 52228 99.97

663 2 0.00 52196 99.91 695 1 0.00 52229 99.97

664 3 0.01 52199 99.92 696 1 0.00 52230 99.98

665 1 0.00 52200 99.92 698 2 0.00 52232 99.98

666 4 0.01 52204 99.93 703 0 00 52233 99 98

668 1 0.00 52205 99.93 704 3 0.01 52236 99.99

670 2 0.00 52207 99.93 706 1 0.00 52237 99.99

671 3 0.01 52210 99.94 736 1 0.00 52238 99.99

672 2 0.00 52212 99.94 760 5 0.01 . 52243 100,00
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Figures 16-18. Frequency Distributions of Scale Scores: Grade 8, Mathematics
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Figure 16. Frequency Distribution of Scale Scores, All Students
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Figure 17. Frequency Distribution of Scale Scores, Male Students
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Figure 18. Frequency Distribution of Scale Scores, Female Students
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Aooendix A-7. Freauencv Distribution of Scale Scores. Grade 8. Science. All Students

Scale
Scores Fran lianr Parr: Ant

Coatall tiva Scale
Scamp. Fraauancv Pareant

Cumu tive
Freauencv Percent Freauencv Percent

300 203 0.39 203 0.39 345 19 0.04 617 1.19

301 2 0.00 205 0.39 346 11 0.02 628 1.21

302 7 0.01 212 0.41 347 15 0.03 643 1.24

303 4 0.01 216 0.42 348 19 0.04 662 1.27

304 8 0.02 224 0.43 349 20 0.04 682 1.31

305 8 0.02 232 0.45 350 20 0.04 702 1.35

306 10 0.02 242 0.47 351 24 0.05 726 1.40

307 4 0.01 246 0.47 352 18 0.03 744 1.43

308 6 0.01 252 0.48 353 27 0.05 771 1.48

309 5 0.01 257 0.49 354 20 0.04 791 1.52

310 5 0.01 262 0.50 355 17 0.03 808 1.55

312 4 0.01 266 0.51 356 30 0.06 838 1.61

313 5 0.01 271 0.52 357 25 0.05 863 1.66

314 8 0.02 279 0.54 358 21 0.04 884 1.70

315 2 0.00 281 0.54 359 26 0.05 910 1.75

316 5 0.01 286 0.55 360 27 0.05 937 1.80

317 6 0.01 292 0.56 361 21 0.04 958 1.84

318 4 0.01 296 0.57 362 23 0.04 981 1.89

319 7 0.01 303 0.58 363 36 0.07 1017 1.96

320 8 0.02 311 0.60 364 25 0.05 1042 2.00

321 10 0.02 321 0.62 365 39 0.08 1081 2.08

322 7 0.01 328 0.63 366 31 0.06 1112 2.14

323 8 0.02 336 0.65 367 27 0.05 1139 2.19

324 10 0.02 346 0.67 368 25 0.05 1164 2.24

325 8 0.02 354 0.68 369 41 0.08 1205 2.32

326 9 0.02 363 0.70 370 21 0.04 1226 2.36

327 9 0.02 372 0.72 371 29 0.06 1255 2.41

328 5 0.01 377 0.73 372 37 0.07 1292 2.49

329 12 0.02 389 0.75 373 36 0.07 1328 2.55

330 14 0.03 403 0.78 374 24 0.05 1352 2.60

331 19 0.04 422 0.81 375 32 0.06 1384 2.66

332 11 0.02 433 0.83 376 32 0.06 1416 2.72

333 16 0.03 449 0.86 377 37 0.07 1453 2.79

334 16 0.03 465 0.89 378 36 0.07 1489 2.86

335 16 0.03 4.81 0.93 379 42 0.08 1531 2.95

336 13 0.03 494 0.95 380 48 0.09 1579 3.04

337 17 0.03 511 0.98 381 51 0.10 1630 3.14

338 13 0.03 524 1.01 382 51 0.10 1681 3.23

339 5 0.01 529 1.02 383 58 0.11 1739 3.35

340 12 0.02 541 1.04 384 64 0.12 1803 3.47

341 14 0.03 555 1.07 385 45 0.09 1848 3.55

342 14 0.03 569 1.09 386 63 0.12 1911 3.68

343 20 0.04 589 1.13 387 55 0.11 1966 3.78

344 9 0.02 598 1.15 388 55 0.11 2021 3.89
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Scale
Srnrcin Frprinnnrtv Pnrrant

CIIIT11111 tive Scale
Sri-was FrnnuAncv Pernant

Cumu ative

Freauencv ! Percent Freauencv Percent

12.48389 60 0.12 2081 4.00 433 150 0.29 6490

390 53 0.10 2134 4.10 434 172 0.33 6662 12.81

391 67 0.13 2201 4.23 435 156 0.30 6818 13.12

392 63 0.12 2264 4.36 436 163 0.31 6981 13.43

393 77 0.15 2341 4.50 437 179 0.34 7160 13.77

394 57 0.11 2398 4.61 438 149 0.29 7309 14.06

395 65 0.13 2463 4.74 439 177 0.34 7486 14.40

396 70 0.13 2533 4.87 440 162 0.31 7648 14.71

397 69 0.13 2602 5.01 441 170 0.33 7818 15.04

398 71 0.14 2673 5.14 442 172 0.33 7990 15.37

399 75 0.14 2748 5.29 443 196 0.38 8186 15.75

400 69 0.13 2817 5.42 444 203 0.39 8389 16.14

401 83 0.16 2900 5.58 445 194 0.37 8583 16.51

402 75 0.14 2975 5.72 446 190 0.37 8773 16.88

403 80 0.15 3055 5.88 447 193 0.37 8966 17.25

404 72 0.14 3127 6.02 448 209 0.40 9175 17.65

405 88 0.17 3215 6.18 449 234 0.45 9409 18.10

406 92 0.18 3307 6.36 450 209 0.40 9618 18.50

407 85 0.16 3392 6.52 451 228 0.44 9846 18.94

408 78 0.15 3470 6.67 452 242 0.47 10088 19.41

409 94 0.18 3564 6.86 453 216 0.42 10304 19.82

410 99 0.19 3663 7.05 454 230 0.44 10534 20.26

411 92 0.18 3755 7.22 455 235 0.45 10769 20.72

412 108 0.21 3863 7.43 456 264 0.51 11033 21.22

413 91 0.18 3954 7.61 457 239 0.46 11272 21.68

414 104 0.20 4058 7.81 458 242 0.47 11514 22.15

415 92 0.18 4150 7.98 459 256 0.49 11770 22.64

416 119 0.23 4269 8.21 460 232 0.45 12002 23.09

417 93 0 18 4362 8 39 461 275 0 53 12277 23 62

418 105 0.20 4467 8.59 462 262 0.50 12539 24.12

419 107 0.21 4574 8.80 463 279 0.54 12818 24.66

420 127 0.24 4701 9.04 464 291 0.56 13109 25.22

421 122 0 23 4823 9.28 465 281 0 54 13390 25 76

422 112 0.22 4935 9.49 466 272 0.52 13662 26.28

423 117 0.23 5052 9.72 467 284 0.55 13946 26.83

424 124 0.24 5176 9.96 468 295 0.57 14241 27.39

425 132 0 25 5308 10 21 469 315 0 61 14556 28 00

426 150 0.29 5458 10.50 470 285 0.55 14841 28.55

427 155 0.30 5613 10.80 471 284 0.55 15125 29.09

428 123 0.24 5736 11.03 472 325 0.63 15450 29.72

429 124 0.24 5860 11.27 473 289 0 56 15739 30 28

430 148 0 28 6008 11.56 474 301 0 58 16040 30 85

431 163 0.31 6171 11.87 475 329 0.63 16369 31.49

432 169 0.33 6340 12.20 476 302 0.58 16671 32.07
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Scale
Srmaq Frmumnev Pprrent

MimulAtiva Scale
Semen Frommenev Pmcant

Cumu ative
Freauencv Percent Freauencv Percent

477 330 0.63 17001 32.70 521 379 0.73 33987 65.38

478 310 0.60 17311 33 30 522 361 0.69 34348 66.07

479 347 0.67 17658 33.97 523 384 0.74 34732 66.81

480 357 0.69 18015 34.65 524 389 0.75 35121 67.56

481 354 0.68 18369 35.33 525 415 0.80 35536 68.36

482 367 0.71 18736 36.04 526 387 0.74 35923 69.10

483 355 0.68 19091 36.72 527 356 0.68 36279 69.79

484 355 0.68 19446 37.41 528 370 0.71 36649 70.50

485 343 0.66 19789 38.07 529 368 0.71 37017 71.21

486 362 0.70 20151 38.76 530 351 0.68 37368 71.88

487 390 0.75 20541 39.51 531 340 0.65 37708 72.53

488 358 0.69 20899 40.20 532 379 0.73 38087 73.26

489 383 0.74 21282 40.94 533 363 0.70 38450 73.96

490 368 0.71 21650 41.65 534 365 0.70 38815 74.66

491 369 0.71 22019 42.36 535 351 0.68 39166 75.34

492 392 0.75 22411 43.11 536 366 0.70 39532 76.04

493 356 0.68 22767 43.79 537 348 0.67 39880 76.71

494 395 0.76 23162 44.55 538 320 0.62 40200 77.33

495 399 0.77 23561 45.32 539 346 0.67 40546 77.99

496 393 0.76 23954 46.08 540 303 0.58 40849 78.58

497 383 0.74 24337 46.81 541 314 0.60 41163 79.18

498 435 0.84 24772 47.65 542 333 0.64 41496 79.82

499 369 0.71 25141 48.36 543 278 0.53 41774 80.36

500 390 0.75 25531 49.11 544 324 0.62 42098 80.98

501 383 0.74 25914 49.85 545 325 0.63 42423 81.60

502 425 0.82 26339 50.67 546 282 0.54 42705 82.15

503 379 0.73 26718 51.39 547 280 0.54 42985 82.69

504 411 0.79 27129 52.19 548 280 0.54 43265 83.22

505 391 0 75 27520 52.94 549 274 0 53 43539 83 75

506 433 0.83 27953 53.77 550 287 0.55 43826 84.30

507 429 0.83 28382 54.60 551 271 0.52 44097 84.82

508 417 0.80 28799 55.40 552 259 0.50 44356 85.32

509 404 0 78 29203 56 17 553 266 0 51 44622 85 83

510 380 0.73 29583 56.91 554 237 0.46 44859 86.29

511 409 0.79 29992 57.69 555 260 0.50 45119 86.79

512 395 0.76 30387 58.45 556 218 0.42 45337 87.21

513 424 0 82 30811 59.27 557 252 0 48 45589 87 69

514 426 0 82 31237 60 09 558 205 0.39 45794 88.09

515 381 0.73 31618 60.82 559 208 0.40 46002 88.49

516 427 0.82 32045 61.64 560 207 0.40 46209 88.89

517 366 0.70 32411 62.35 561 201 0 39 46410 89 27

518 387 0 74 32798 63 09 562 199 0 38 46609 89 66

519 413 0.79 33211 63.88 563 213 0.41 46822 90.07

520 397 0.76 33608 64.65 564 192 0.37 47014 90.44
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Scale
Srnrem Frermancv Parr:ant

Gamut tivp Scale
Scrims Franuancv Portent

Cumu ative

Freauencv Percent Freauencv Percent

565 189 0.36 47203 90.80 609 30 0.06 51405 98.88

566 185 0.36 47388 91.16 610 28 0.05 51433 98.94

567 180 0.35 47568 91.50 611 29 0.06 51462 98.99

568 173 0.33 47741 91.83 612 23 0.04 51485 99.04

569 182 0.35 47923 92.18 613 20 0.04 51505 99.07

570 204 0.39 48127 92.58 614 19 0.04 51524 99.11

571 149 0.29 48276 92.86 615 25 0.05 51549 99.16

572 153 0.29 48429 93.16 616 27 0.05 51576 99.21

573 152 0.29 48581 93.45 617 22 0.04 51598 99.25

574 141 0.27 48722 93.72 618 18 0.03 51616 99.29

575 136 0.26 48858 93.98 619 16 0.03 51632 99.32

576 130 0.25 48988 94.23 620 16 0.03 51648 99.35

577 132 0.25 49120 94.49 621 15 0.03 51663 99.38

578 120 0.23 49240 94.72 622 13 0.03 51676 99.40

579 125 0.24 49365 94.96 623 24 0.05 51700 99.45

580 122 0.23 49487 95 19 624 19 0.04 51719 99.49

581 109 0.21 49596 95.40 625 11 0.02 51730 99.51

582 99 0.19 49695 95.59 626 12 0.02 51742 99.53

583 124 0.24 49819 95.83 627 8 0.02 51750 99.55

584 95 0.18 49914 96.01 628 14 0.03 51764 99.57

585 117 0.23 50031 96 24 629 10 0.02 51774 99.59

586 88 0.17 50119 96.41 630 9 0.02 51783 99.61

587 98 0.19 50217 96.60 631 10 0.02 51793 99.63

588 90 0.17 50307 96.77 632 6 0.01 51799 99.64

589 79 0.15 50386 96.92 633 11 0.02 51810 99.66

590 94 0.18 50480 97.10 634 5 0.01 51815 99.67

591 65 0.13 50545 97.23 635 8 0.02 51823 99.69

592 56 0.11 50601 97.34 636 6 0.01 51829 99.70

593 79 0 15 50680 97 49 637 8 0 02 51837 99 71

594 72 0.14 50752 97.63 638 5 0.01 51842 99.72

595 69 0.13 50821 97.76 639 6 0.01 51848 99.73

596 61 0.12 50882 97.88 640 4 0.01 51852 99.74

597 49 0 09 50931 97 97 641 8 0 02 51860 99 76

598 40 0.08 50971 98.05 642 4 0.01 51864 99.77

599 62 0.12 51033 98.17 643 5 0.01 51869 99.77

600 50 0.10 51083 98.26 644 5 0.01 51874 99 78

601 47 0 09 51130 98.35 645 4 0 01 51878 99.79

602 39 0 08 51169 98.43 646 6 0.01 51884 99.80

603 47 0.09 51216 98.52 647 3 0.01 51887 99.81

604 38 0.07 51254 98.59 648 5 0.01 51892 99 82

605 33 0.06 51287 98.66 649 5 0 01 51897 99.83

606 30 0 06 51317 98 71 650 7 0 01 51904 99.84

607 29 0.06 51346 98.77 651 5 0.01 51909 99.85

608 29 0.06 51375 98.82 652 4 0.01 51913 99.86
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Scale
_Scams_

653

Fmnuencv Percent

CIIIIIIIi tiVft Scale
Renres Frnnu n v Pereant

Cumu ative

Freauencv Percent Freauencv Percent

2 0.00 51915 99.86 671 2 0.00 51963 99.96

654 4 0.01 51919 99.87 675 2 0.00 51965 99.96

655 3 0.01 51922 99.88 676 3 0.01 51968 99.97

656 3 0.01 51925 99.88 677 1 0.00 51969 99.97

657 4 0.01 51929 99.89 678 2 0.00 51971 99.97

658 6 0.01 51935 99.90 680 2 0.00 51973 99.97

659 3 0.01 51938 99.91 681 1 0.00 51974 99.98

660 2 0.00 51940 99.91 682 1 0.00 51975 99.98

661 3 0.01 51943 99.92 683 1 0.00 51976 99.98

662 3 0.01 51946 99.92 686 1 0.00 51977 99.98

663 2 0.00 51948 99.93 687 3 0.01 51980 99.99

664 4 0.01 51952 99.93 691 1 0.00 51981 99.99

665 2 0.00 51954 99.94 699 1 0.00 51982 99.99

666 2 0.00 51956 99.94 703 1 0.00 51983 99.99

667 2 0.00 51958 99.95 726 2 0.00 51985 100.00

668 1 0.00 51959 99.95 790 1 0.00 51986 100.00

669 2 0.00 51961 99.95
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Figures 19 - 21. Frequency Distributions of Scale Scores: Grade 8, Science
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Figure 19. Frequency Distribution of Scale Scores, All Students
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Figure 20. Frequency Distribution of Scale Scores, Male Students
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Figure 21. Frequency Distribution of Scale Scores, Female Students
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Appendix B-1. DIferential Item Functlonina Analysis. Grade 3. Readlna. Male (N=23.2791

Item Type_ Z OE D- 0 P 0 Item Type Z D+ D- 0 P D

MC -4.10 0.00 -0.01 0.80 0.81 -0.01 22 CR -1.65 0.04 -0.06 3.77 3.78 -0.01

2 MC -1.91 0.01 0.00 0.96 0.96 0.00 23 MC -4.90 0.00 -0.02 0.71 0.72 -0.01

3 CR 0.18 0.01 -0.01 2.87 2.86 0.00 24 MC -1.13 0.00 0.00 0.91 0.91 0.00

4 MC -2.88 0.00 -0.01 0.84 0.85 -0.01 25 MC -1.31 0.00 -0.01 0.88 0.88 0.00

5 CR -6.30 0.04 -0.03 2.55 2.57 -0.02 26 MC 1.40 0.00 -0.01 0.84 0.84 0.00

6 MC 10.98 0.02 0.00 0.88 0.86 0.02 27 MC -1.53 0.00 -0.01 0.76 0.77 -0.01

7 MC 7.28 0.02 -0.01 0.68 0.66 0.02 28 MC -0.82 0.00 -0.01 0.86 0.86 0.00

8 MC 3.84 0.01 -0.01 0.64 0.63 0.01 29 MC -2.41 0.00 -0.01 0.83 0.83 -0.01

9 MC 4.50 0.02 -0.01 0.61 0.60 0.01 30 CR -5.16 0.00 -0.02 2.41 2.43 -0.02

10 MC -4.66 0.01 -0.02 0.80 0.82 -0.01 31 MC 7.47 0.02 0.00 0.65 0.63 0.02

11 MC 7.33 0.02 -0.01 0.70 0.67 0.02 32 CR -1.32 0.01 -0.01 2.07 2.07 0.00

12 MC -4.13 0.01 -0.02 0.61 0.62 -0.01 33 MC 3.78 0.01 0.00 0.88 0.88 0.01

13 MC 0.93 0.00 -0.01 0.82 0.82 0.00 34 MC -4.93 0.00 -0.02 0.71 0.72 -0.01

-1-4--
15

-Mg-
MC

4.122

1.30

.2.112
0.01

_alt.
0.00

JUL
0.79

..115L
0.78

-0 01 35 SL,C12_12.20_ J1S2L ..11,2_ _4112_
-0.010.00 36

-MC-
CR -2.03 0.04 -0.06 2.02 2.02

16 MC 5.39 0.02 0.00 0.76 0.74 0.01 37 CR -0.29 0.02 -0.01 3.77 3.76 0.01

17 MC 2.01 0.01 0.00 0.88 0.88 0.01 38 MC 0.83 0.01 -0.01 0.85 0.85 0.00

18 MC -1.06 0.02 -0.03 0.53 0.54 -0.01 39 MC -2.38 0.01 -0.02 0.74 0.75 -0.01

19 CR -6.46 0.03 -0.06 1.76 1.80 -0.04 40 MC -0.87 0.01 -0.01 0.72 0.72 0.00

20 MC 7.08 0.02 0.00 0.79 0.77 0.02 41 CR -2.69 0.02 -0.01 2.86 2.85 0.00

21 MC -6.25 0.00 -0.02 0.57 0.59 -0.02

Appendix B-2. Diferential Item Functioning Analysis, Grade 3, Reading, Female (N=22,780)

Jam-
1

J1- -7.- -11+- --f? -_Q-. D...Taa-l...-
MC 4.57

-.V.-
0.01 0.00

-4-
0.84

-2-
0.83

-ii.-
0.01

-atm.
22

_Tam
CR 2.05 0.04 -0.04 3.89 3.88 0.01

2 MC 0.23 0.01 0.00 0.97 0.97 0.00 23 MC 5.33 0.01 -0.01 0.76 0.75 0.01

3 CR 6.99 0.01 0.00 2.91 2.89 0.01 24 MC 4.61 0.01 0.00 0.93 0.93 0.01

4 MC 5.76 0.01 0.00 0.88 0.87 0.01 25 MC 6.12 0.01 0.00 0.91 0 90 0.01

--25.--
6

CR 6-61 --4.122,

0.00

_Saci.
-0.02

_La
0.86

_211
0.88

_1112.
-0.02

__
27

_lic
MC

_12f2.
2.73

_S.S.1

0.01
_il.Q.L

0.00
0 87 _0-117

0.79
_0-4.1

0.01MC -10.15 0.80

7 MC -8.53 0.00 -0.04 0.66 0.69 -0.03 28 MC 2.26 0.01 0.00 0.89 0.88 0.01

8 MC -4.87 0.00 -0.02 0.65 0.67 -0.02 29 MC 6.52 0.01 0.00 0.87 0.86 0.01

9 MC -7.81 0.01 -0.03 0.59 0.61 -0.03 30 CR 5.01 0.03 -0.01 2.52 2.50 0.02

10 MC 4.98 0.01 0.00 0.84 0.83 0.01 31 MC -9.33 0.00 -0.03 0.63 0.66 -0.03

11 MC -9.20 0.00 -0.03 0.67 0.70 -0.03 32 CR -5.47 0.01 -0.02 2.10 2.12 -0.02

12 MC 1 87 0.01 -0.01 0.65 0.64 0.00 33 MC -1.63 0.01 0.00 0.90 0.90 0.00

-13--
14

MC 3 23 -221
0.03

-J1.121.
-0.05

-IN.
0.58

--QM
0.58

--QM
0.00

_IL-
35

-NM-
MC

-411
-6.74

...Q...4.1

0.01
_QM

-0.03

0 76 --4.21
0.69

-4.21
-0.02MC -0.88 0.67

15 MC 1.75 0.01 -0.01 0.82 0.81 0.00 36 CR -4.79 0.01 -0.04 2.05 2.07 -0.02

16 MC -4.65 0.00 -0.01 0.76 0.77 -0.01 37 CR 2.09 0.03 -0.01 3.82 3.81 0.02

17 MC -1.36 0.00 0.00 0.89 0.90 0.00 38 MC 0.25 0.01 -0.01 0.87 0.87 0.00

18 MC -2.71 0.01 -0.03 0.56 0.57 -0.01 39 MC 3.30 0.01 -0.01 0.78 0.77 0.01

19 CR 1.85 0.02 -0.03 1.85 1.85 0.00 40 MC -0.93 0.01 -0.01 0.73 0.73 0.00

20 MC -5.44 0.01 -0.02 0.78 0.80 -0.02 41 CR 1.26 0.03 0.00 2.89 2.88 0.01

21 MC 3.39 0.02 -0.01 0.62 0.62 0.01
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Amendix B-3. Diferential Item Functioning Analysis. Grade 3. Reading. African American (N=2495)

Item 1.1" 0.., Z Di- D- 0 P D Item ly 0.; Z D+ D- 0 P D

1 MC -2.85 0.00 -0.02 0.72 0.74 -0.02 22 CR -1.43 aaa -0.07 3.37 3.40 -0.04

2 MC 0.57 0.01 0.00 0.94 0.93 0.01 23 MC -1.71 0.02 -0.02 0.61 0.62 -0.01

3 CR 0.51 0.02 -0.03 2.78 2.78 0.00 24 MC 4.84 0.03 0.00 0.89 0.86 0.03

4 MC 3.05 0.02 -0.01 0.79 0.77 0.02 25 MC 3.47 0.03 0.00 0.84 0.82 0.02

5 CR -1.60 0.02 -0.04 2.41 2.42 -0.02 26 MC 2.12 0.03 -0.01 0.77 0.75 0.02

6 MC -0.50 0.01 -0.01 0.79 0.79 0.00 27 MC -1.07 0.01 -0.03 0.66 0.67 -0.01

7 MC 2.33 0.03 -0.02 0.59 0.57 0.02 al MC 0.83 0.03 -0.01 0 80 0 79 0.01

8 MC 1.07 0.02 -0.01 0.52 0.51 0.01 29 MC 1.78 0.02 -0.04 0.75 0.74 0.01

9 MC 1.03 0.04 -0.03 0.54 0.53 0.01 30 CR 1.69 0.05 -0.02 2.20 2.18 0.03

10 MC -2.09 0.02 -0.04 0.73 0.75 -0.02 31 MC -1.60 0.01 -0.03 0.51 0.53 -0.02

11 MC -3.12 0.02 -0.04 0.56 0.59 -0.03 32 CR 0.35 0.05 -0.03 1.90 1.89 0.00

12 MC -4.64 0.00 -0.04 0.48 0.53 -0.04 33 MC 1.85 0.03 -0.01 0.82 0.81 0.02

13 MC -2.63 0.00 -0.03 0.70 0.72 -0.02 34 MC -0.19 0.01 -0.03 0.62 0.62 0.00

--14--
15

JUL SIM_ Ilic.", JUL 41.122. .9...42_,

0.00
-Mg-

MC

_QS_
-1 23 0.03

.42,115 .

-0.04
_02

0.66 0.68
....411...

-0.02
__

36 CR
.21.4_,
-0.72 0.04 -0.03

_12.12.....4,21._
1.85 1.85

16 MC 2.59 0.02 -0.01 0.64 0.63 0.02 37 CR 2.67 0.05 -0.05 3.66 3.63 0.03

17 MC 0.17 0.01 -0.02 0.82 0.82 0.00 38 MC 2.16 0.02 -0.01 0.78 0.77 0.01

18 MC -2.64 0.09 -0.06 0.40 0.43 -0.03 39 MC 1.60 0.02 -0.06 0.67 0.66 0.01

19 CR -3.33 0.07 -0.08 1.55 1.61 -0.06 40 Jyj C -0.51 0.02 -0.02 0.66 0.67 -0.01

20 MC -4.88 0.02 -0.05 0.62 0.67 -0.04 41 CR 3.29 0.04 -0.01 2.80 2.78 0.03

21 MC -3.04 0.01 -0.03 0.45 0.48 -0.03

Appendix B-4. Diferential Item Functioning Analysis, Grade 3, Reading, Hispanic (N07334)

J=11.
1

Qe_. -1- D..111.112...-7.-
MC 1.41

_v_t_k_
0.02 ' -0.02 0.75 0.75

_sa_.-1101...am
0.01 22 CR

_.1._
-1.43

-11-P-J2L-
0.03 -0.06 3.39 3.41 -0.02

2 MC 3.46 0.02 0.00 0.94 0.93 0.01 23 MC -2.08 0.01 -0.02 0.61 0.62 -0.01

3 CR 2.09 0.02 -0.01 2.79 2.78 0.01 24 MC 3.16 0.02 -0.01 0.87 0.86 0.01

4 MC -1.21 0.01 -0.02 0.76 0.77 -0.01 25 MC -1.11 0.00 -0.01 0.81 0.82 -0.01

5

6

CR 1 61 JUL 2 44 2.43 0 02 26 jalL 4213_ ,i22L 0.75 -0.01

MC 1.51 0.02

_afa
-0.02 0.80 0.79 0.01 27

klc",
MC

,1,11
-3.52 0.01 -0.02 0.66 0.68 -0.02

7 MC 0.49 0.02 -0.02 0.57 0.57 0.00 28 MC 3.67 0.02 -0.01 0.81 0.79 0.01

8 MC -1.12 0.02 -0.03 0.51 0.52 -0.01 29 MC 6.55 0.03 0.00 0.77 0.74 0.03

9 MC 0.33 0.03 -0.02 0.53 0.53 0.00 30 CR 1.51 0.04 -0.03 2.20 2.18 0.01

10 MC 0.29 0.02 -0.02 0.76 0.76 0.00 31 MC -6.92 0.01 -0.04 0.50 0.53 -0.04

11 MC 0.99 0.02 -0.01 0.60 0.59 0.01 32 CR -2.74 0.02 -0.02 1.89 1.90 -0.02

12 MC -8.01 0.00 -0.05 0.49 0.53 -0 05 33 MC 3.75 0.02 0.00 0.82 0.81 0.01

1.1

14

MC -1 18 jui_ 0 72 0.73 -0 01 34 JAL_ -0.01 0.62 0,62 _IN_
0.00MC 6.83 0.07

_awn.
-0.06 0.55 0.51 0.04 35 MC

,_-/21
-0.13

_Q,Q2_

0.00 -0.01 0.56 0.56

15 MC 2.70 0.01 -0.01 0.69 0.68 0.01 36 CR 0.06 0.04 -0.05 1.86 1.86 0.01

16 MC -0.28 0.02 -0.02 0.63 0.63 0.00 37 CR 4.08 0.07 -0.02 3.68 3.63 0.05

17 MC -1.23 0.01 -0.01 0.81 0.82 -0.01 38 MC 2.97 0.02 -0.01 0.78 0.77 0.01

18 MC -2.95 0.06 -0.04 0.42 0.43 -0.02 39 MC 0.99 0.02 -0.02 0.67 0.66 0.01

19 CR 0.76 0.04 -0.06 1.61 1.61 -0.01 40 MC -0.76 0.02 -0.02 0.67 0.67 0.00

20 MC -5.97 0.01 -0.05 0.63 0.67 -0.04 41 CR 4.73 0.04 -0.01 2.80 2.78 0.03

21 MC 0.85 0.02 -0.02 0.49 0.48 0.00
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2000 CSAP Technical Report

Annendix B-17. Diferential Item Functionina Analysis. Grade 7. Writina. Male lh1=16.8431

rug pm-mu II- En=- 1.1 rffli OM rim reEn as .
III
irl
MI

1 C

INN IIIIM PM NM Ill Iffil. tri rum gm rim pmmein imi
RIMI ral WI IraEl INI 1/1 rig ors ren MI orm rem rail
MI MI MIMI MON Ill MI MN INN PM EIRI OM PEI BIM

CR 1.32 0.01 0.00 1 94 1.94 0.01 72 MC -16.12 0.00 -0.06 0.55 0.61 -0.06

mg gas pori rpm prim re, Fri INri rii tri pm rim tri pm
1E C R 1.27 0.01 -0.01 1.90 1.90 0.01 74 MC -3.23 0.01 -0.02 0.34 0.36 -0.01II
2A

RI rirl WI ra Irl rffl tom ra pm nei rffl Fri era no
CR -13.15 0.01 -0.09 3.38 3.46 -0 08 76 MC -3 87 0.00 -0.02 0.70 0.71 -0.01

RIra
MIas

ROI BM MI no Mil rell Ini lalrl rem rfil MI BM MI IMRI rpm cm gm Fripm m m rim pm en Fri rim rim MIIn erm gmpm mri MI pm M mil pm no pm !RI IMI pmri INLI PS INS Mfg MI MI ell PM Pal PM IIMI rin MIII MII
54 MC -2.86 0.01 -0.02 0.43 0.44 -0.01 81 MC -4.18 0.01 -0.02 0.61 0.63 -0.02

liriPi IIIMIMI PM MIMI MI m rai pm mi MI tri im MI
56 MC 0 17 0.01 -0.01 0.43 0.43 0.00 83 MC -8 59 0.00 -0.02 0.87 0.89 -0.02Elvs rmripm irm rim im mriFru mi pm rm gm rirs
58 MC 8.33 0.03 0.00 0.59 0.56 0.03 85 MC 3.19 0.01 0.00 0.82 0 81 0.01raRI PM MIMI MI MI IN MI es WI RN MI 1111 MI RNM

NI
EN MI MI MII III MI mg mpiMIRI RI RI MI MI
NIRI EMIMR"MI ren mpa rm cm pm pm ffli rmel itlMI IINI MI MI III; MI mri rilel IIIII mum em cm

60 MC 1 84 0.01 -0 01 0.95 0.95 0.00 90 MC 13.72 0.04 -0.01 0.81 0 77 0.04

IIIriMI nopm rim im ma mri rmen pm rm rei PM
62 MC -0.57 0 01 -0 02 0.78 0 78 0.00 92 MC 10.55 0.03 0.00 0.89 0.87 0.02

umvs NM MI IIMI MIMI MI m ra wi: MI MII Fri rm rm
64 MC -2.26 0.01 -0.02 0.51 0.52 -0.01 94 MC 12 37 0.04 0.00 0.52 0.47 0.04

MIrsriMI Bro mdi pm ern MI m rig pm Fri PM Mil MI IVIIri PIIIMISMIMIIIIKIIMM pm MI 11M1,11 MI rri cmisreMI MIen 11111 In,ni El MI BIM MI PEI WHIM MI
68 MC 3.05 0.01 0.00 0.89 0.88 0.01
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Annandix 11-18. Difarantial Item Functionina Analysis. Grade 7. Writina. Female (N=16.3541

MI MI Itil Wil .- WI WM 11111 PIM MR MINI EllSi MI I

Ell MI IliMIMI WI WI MI rll PM Mg rim no Eri cm ing
Ill rill rel MI PM MIN MI rig ligiri airg rig Erg gra 111 MI
irl NEI MI PM 11,1 IliWI Infl El RI 1111111 MI PM MI MS m

1 c CR 0.14 0.00 -0.01 1.96 1 96 0.00 72 MC 16.05 0.05 0 00 0 72 0.67 0.05

11111 Ilri leiffll Ell IIII I .1ffl Irl MI gi ra mmg Bra pm mim
0.011E CR -1.47 0.01 -0 01 1.92 1.92 0.00 74 MC 1.28 0.01 -0.01 0.40 0.39El InBra rial MI WI III1 ra In ra mg ng mg nia reil MI

2A CR 12.68 0.07 0.00 3.69 3.62 0.07 76 MC 5.68 0.02 0.00 0.79 0.77 0.02

r11 rII; MI MIRI reg niMI egi mri MI MI III MI MI wriEl MN MIMI RIM MUM ng lel ra MI rrl FM 1111 PRI mg
M MN NMI MI IMII reini mgri ra rei Fri lell MI fel rinEl PM rim El rill IVIIra Fra ril rri rell na IMI nri nicri

54 MC -0.65 0.01 -0 01 0.48 0.49 0.00 81 MC 2.52 0.01 -0.01 0.67 0.66 0 01

WI PM Inel mmno rim FM ririm gm IIMI MI era rffil
56 MC -2.49 0.01 -0.02 0.48 0.49 -0.01 83 MC 8 95 0.02 0.00 0.94 0.91 0.02esri iiiMI MI MI lell mg v.riMI MAI PRI inn nsi Fiffil
58 MC -9.73 0 00 -0.04 0.58 0.62 -0.04 85 MC 0.50 0.01 -0.01 0.86 0.86 0.00

PRI MUMEl PRII 11/11111 FM El FM Iffli FRI MIMI MI PM
MI
erl

RI Ern IMII Ma 1 MIraMI5rim ing rim MI IMI Inffil
FM NI INS PEI ifilRI PSElla IIMI NM FM MI BM INN

MI El MN 1111 rei Ira Iffil Iffill el ra pm ng pm rel tri PM
60 MC 0.56 0.00 -0.01 0.96 0.96 0.00 90 MC -12.41 0.00 -0.03 0.79 0.82 -0.03ii enmcrim pm rm rffl rgrimg en pig nri ,ffli BM
62 MC -0.76 0.02 -0.02 0.83 0.83 0.00 92 MC -6.96 0.00 -0 02 0.89 0.91 -0.02

1,11 riETI BM Ma gmra IMI muri Iltri FrI pm Irl rril BIN
64 MC -0.61 0.02 -0.01 0.55 0.56 0.00 94 MC -15.34 0.00 -0.05 0.49 0.54 -0.05

MI ri ing Erg pm rimPi rei mg ram na ing MI MI IMIririmro mg reirimri ram nggn Mil MI rig
ag mg rpm ral MN rellal inM ra MI rea IVII rell PRI m

68 MC -0.16 0.01 -0.01 0.91 0.91 0.00
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Annendix B-19. Diferential item Functionina Analysis. Grade 7. Writina. African American (N=1.8321

I.MI-MI ._ lel IIIIM lel NM MN 11121 MA Ell NE WM EN
rpm
IIIM

III NI FM lel lel Irlum lel el pea rup pri pm, rpm lelMIN BM lel lel lelIn ra vsram ren ripi mi raiin El PM EN 11111 MIIrl en ISriMI FriEl MI NM rral
1 C CR 2.47 0.03 0.00 1 94 1.92 0.02 72 MC -1.19 0.01 -0.03 0.51 0.53 -0.01MIN MIre lel lelIn lel Iffl lel lel lel ellffl lel lel lel
1E

IMIIIIIIMPRILMIlellellMallellfflilei
2A

CR

CR

-0.55

5.98

0.02

0.11

-0.02

0.00

1.86

3.38

1 86

3.27

0 00

NM

74

76

MC

MC

-1.31

-1.79

0.02

0.03

-0.03 0.30 0.31 -0.01

ppm pri rim ppm
-0 03 0.62 0.63 -0.02

MI RI IFIN rIll 111, pripli len isi pei MI pm lel In Ill lel
MI El WM re IRMI el Iffl MI el IFS lelMI PM poi mi lel

MeMI NS 1,111 lel MI ellel Iliffl El pa glei lel Inel lel lel
lel rimpg lel lel MIrel marl ra pma rim rim ram ping

54 MC -1.75 0.01 -0.03 0.38 0.39 -0.02 81 MC 0.67 0.03 -0.04 0.60 0.59 0.01re POI ell lel SIM eragm Ill inri mu na ma ern prg lel
56 MC -2.63 0.01 -0.04 0.32 0.35 -0.03 83 MC 1.91 0.03 -0.07 0.87 0.86 0.01El elMI Ile MI lel rim rpm pi rg NIenre reel lel
58 MC 2.38 0.04 -0 02 0.52 0.50 0.03 85 MC 2 43 0.02 -0.04 0.76 0.75 0 02

MI RI WI lel PM lleMI lelel ra ipm pra mon tpiellri
FM
eill

111ri lel pou anen tri re rail cm am um in lel lel
PMEl PM enennononirim MI Fill IMINI PMRI MI lel Bel MI gm rimri raUM lel lel lleil rpm mu

60 MC -8.52 0.03 -0.04 0.90 0.93 -0.03 90 MC -5.34 0.01 -0.06 0.65 0.71 -0.05ISri rim EN offl nra rti Ern m FA Ilel VIM Illffl PM MI IM
62 MC -2.27 0.02 -0.04 0.69 0.71 -0.02 92 MC 1.08 0.02 -0.01 0.83 0.82 0.01inriMI eile Bel lelRI as in ppi pm ppi Inpri Ile lel
64 MC -3.80 0.02 -0.06 0.43 0.47 -0.04 94 MC -5 26 0.04 -0.07 0.34 0.39 -0.06IS

my
rri POI lel IIMI liffi mahreffirgrammusi pm pm era rimEl MI lelre In lel enri raPRI MI MIMI pm in

Pi Ini WI PM PM mei el IMI El PI EMI FM MI IVIIIMIRI
68 MC -0.26 0.02 -0.02 0.83 0.84 0.00
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Annandix 8-20. Difarantial Item Functionina Analysis. Grads 7. Writina. Hisoanie IN=5.2011

MUM MINM MI _ NM-RE 1111 MI NM TIN rill- Ill Ell
.1111111111,11MMITIIIIPIERIVIIMMINIBMINEIVIIRRI
Iffill IN MIMI In IIIInmi ggi IN PIM PM NM IPA InIn
NI

1C

El MI EN Iliel ICIRIM MI enri tri mm eri tre
CR -4.78 0.00 -0.04 1.88 1.90 -0.03 72 MC 1.29 0 01 -0.01 0.51 0.50 0.01

NI 111 PRI rIll IIII RI IIIIMel rai rim gm ren III MI IrI
1E CR 1.55 0.02 -0.03 1 85 1.85 0 01 74 MC 0.35 0.02 -0.01 0.30 0.30 0.00

1111111111ffillEIMICIRIIVIZIIMIPPIIVIIVIIMIVIIMI
2A CR 7.20 0.08 0.00 3.28 3.21 0.08 76 MC -0.04 0.01 -0.01 0.60 0.60 0.00

MI
IN

IN MI WI NM MIM. MEI NI IN RN I/11 PRFri IrI IMI
mi rin MI INN IIIrn MI IN IN orr rim orion rffl nem

glin RI MI 1,111,1111111 MI MI IN BM IIII RIMMI rimril lel MI MI MI rin MEI RIPIM pm tri merunei rin
54 MC -4.54 0 00 -0 03 0.35 0.38 -0.03 81 MC 1.54 0 03 -0.02 0.59 0.58 0.01

Irli IN IIMI NM 111, remproreramomi MIN MI PM MI
56 MC -1.78 0.02 -0 02 0.32 0.33 -0.01 83 MC 3.91 0.03 -0.01 0.87 0.85 0.02

Iffi IN INI. MI MIen reirwmri rim mu pmenm mu
58 MC 0 42 0.02 -0.02 0.48 0.48 0.00 85 MC 4.42 0.02 0 00 0.75 0.72 0.02

rill MI In Iffill Irell IrlRIM IN IRA IIIRI /11 IRIM RI en pmEl Iffi rem rpm rpm enan 1111 III OS MN III IVI, PM MI no
paIn orimi Ns um MI Iffil r1ri re, IRI en rig FM MI
rm.

60

NI MI MI, NM IllnIn reg rnrsgm pm en ern mi BEI
MC -5.57 0.00 -0.02 0.91 0.92 -0.02 90 MC -1.57 0 01 -0 02 0.67 0.68 -0.01

inr poi MI MI IPIN enra pm rurnrrumn rra rla mg
62 MC -0.70 0.02 -0 06 0.68 0.68 -0.01 92 MC 3.82 0.02 -0.01 0.82 0.80 0 02

no rim gin mu ma gm rpm norun rom en pm rim mu Bri
64 MC -3.47 0 00 -0.03 0.44 0.46 -0.02 94 MC -2.92 0.01 -0.04 0.35 0.37 -0.02ra rei Inn en on ICI RS IN VI IN III1 III IMIIPI MI no

vs IN PM MN MI FM IN In mg PA IIMIN IN, In IPA 1,11 NM
11/re mei rri PM RIM 11,1 re MN ma Illi 1,1In on mg

68 MC 3.28 0.02 0.00 0.83 0.82 0.01
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Appendix B-21. Diferential Item Functionlna Analysis. Grade 8. Mathematics. Male (N=24.8661

Item Type Z D+ D- 0 P D Item Type Z 0+ D- 0 P 0

1 MC -1.90 0.01 -0.01 0.83 0.84 0.00 31 MC 1.62 0.00 0.00 0.77 0.76 0.00

2 MC -7.42 0.01 -0.03 0.72 0.74 -0.02 32 MC 5.25 0.02 0.00 0.54 0.52 0.01

3 MC 7.19 0.03 -0.01 0.55 0.53 0.02 33 CR -5.18 0.02 -0.06 1.77 1.78 -0.02

4 MC 6.44 0.02 0.00 0.52 0.50 0.02 34 MC 4.29 0.04 -0.02 0.67 0.66 0.01

5 MC - 10 . 1 6 0.01 -0.05 0.58 0.61 -0.03 35 MC 6.73 0.02 0.00 0.53 0.51 0.02

6 CR 5.58 0.03 -0.02 1.98 1.97 0.01 36 CR -3.53 0.03 -0.04 2.08 2.09 -0.01

7 MC 1.51 0.01 0.00 0.59 0.58 0.00 37 MC -7.14 0.00 -0.03 0.42 0.44 -0.02

8 MC 8.61 0.03 0.00 0.58 0.56 0.03 38 MC 8.71 0.02 0.00 0.78 0.76 0.02

9 MC 2.77 0.01 -0.01 0.39 0.38 0.01 39 CR -13.08 0.00 -0.07 1.69 1.75 -0.07

10 MC 11.36 0.03 0.00 0.68 0.65 0.03 40 CR -4.86 0.02 -0.04 2.85 2.88 -0.03

-1.1-
12

-0.00 -
0.01

.C.13-

MC

-a.D.L
-1.64

-QM..
0.02

-all-
-0.01

-1.151

0.66
-1.21-

0.66
-11122.

-0.01

-4-1-
42

-IL-
MC

-11.16 ..

2.94
-QM-

0.02
,-11121

-0.01

-OIL
0.71

-SUL
0.70

13 MC -8.08 0.00 -0.03 0.46 0.48 -0.02 43 MC 8.42 0.02 -0.01 0.55 0.53 0.02

14 MC 4.55 0.02 0.00 0.82 0.81 0.01 44 MC -5.69 0.05 -0.03 0.30 0.32 -0.02

15 MC 4.82 0.02 0.00 0.49 0.48 0.01 45 MC 18.64 0.05 0.00 0.54 0.49 0.05

16 CR -8.99 0.02 -0.04 2.40 2.43 -0.03 46 MC -2.46 0.01 -0.02 0.75 0.76 -0.01

-2-
18

Q. 12.4.1- 41.5..L 2.12.2- JUL -SUL -all,-
-0.04

-MCc-
MC

--IS&
12.97

-1.4.1.
0.04

-A/IL
0.00 0.62

-QM-
0.58 0.04

-47-
48

...1&-
CR -10.43

-QM-
0.00 -0.04 2.33 2.37

19 CR 21.98 0.10 0.00 2.10 1.99 0.105+ 49 MC -1.29 0.01 -0.01 0.85 0.85 0.00

20 CR -7.51 0.04 -0.12 3.09 3.15 -0.06 50 MC -3.21 0.01 -0.02 0.70 0.71 -0.01

21 MC 9.89 0.03 0.00 0.60 0.57 0.03 51 MC 7.97 0.02 0.00 0.89 0.87 0.02

22 MC 8.32 0.03 -0.02 0.55 0.53 0.02 52 MC 6.97 0.02 0.00 0.64 0.62 0.02

MC 14.02 0.04 0.00 0.43 0.39 0.04 53 CR -11.30 0.00 -0.04 2.25 2.29 -0.04

24 MC -2.69 0.01 -0.01 0.22 0.23 -0.01 54 MC -6.08 0.04 -0.02 0.55 0.56 -0.02

25 MC -7.57 0.01 -0.02 0.64 0.66 -0.02 55 MC 10.97 0.03 0.00 0.78 0.75 0.03

26 MC 3.62 0.03 -0.01 0.20 0.19 0.01 56 CR -14.02 0.01 -0.06 1.76 1.81 -0.05

27 MC -3.66 0.02 -0.01 0.68 0.69 -0.01 57 MC -0.15 0.03 -0.02 0.40 0.40 0.00

28 CR -7.63 0.01 -0.04 2.54 2.56 -0.02 58 MC -0.66 0.01 -0.01 0.82 0.82 0.00

29 MC 14.48 0.07 -0.02 0.41 0.37 0.04 59 CR 2.28 0.01 -0.03 2.39 2.38 0.01

30 MC 3.33 0.02 -0.03 0.58 0.57 0.01 60 CR -24.90 0.00 -0.15 2.58 2.73 -0.150*
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ADoendix B-22. Diferentlal Item Functionlna Analysis Grade 8. Mathematics. Female (N=24.2391

Jim.
1

Jag. -D-
0.00MC

--Z.
5.71

-V--
0.02

-11-
0.00

-4-
0.85

--E-
0.84

--12-1-=.1./1211.
0.02 31 MC

..-L...
1.11

...V.-.
0.01

--12:-.
-0.01

...a.....
0.76

,--t-.
0.76

2 MC 8.77 0.03 -0.01 0.76 0.74 0.02 32 MC -6.62 0.00 -0.02 0.49 0.51 -0.02

3 MC -7.27 0.01 -0.03 0.51 0.53 -0.02 33 CR 0.96 0.05 -0.05 1.77 1.76 0.01

4 MC -7.80 0.00 -0.02 0.46 0.48 -0.02 34 MC -4.25 0.02 -0.05 0.64 0.65 -0.01

5 MC 10.01 0.03 0.00 0.62 0.59 0.03 35 MC -7.39 0.01 -0.03 0.48 0.50 -0.02

6 CR -3.90 0.03 -0.04 1.92 1.94 -0.02 36 CR 2.20 0.04 -0.03 2.08 2.06 0.01

7 MC -2.67 0.01 -0.02 0.56 0.57 -0.01 37 MC 4.87 0.02 -0.01 0.43 0.42 0.01

8 MC -10.09 0.00 -0.03 0.51 0.54 -0.03 38 MC -8.35 0.00 -0.02 0.73 0.75 -0.02

--.2--
10

i.5.121 Sa. JUL-
0.03

-NC-
MC -10.14

-11;12-
0.00

-AUL
-0.03

-125.
0.62

-QM
0.65

-112L
-0.03

-19-.
40 CR

-1112.
4.59

-SUL
0.04

-.71121-
-0.01

-12.6-
2.86

-122-
2.84

11 CR 0.47 0.03 -0.01 1.55 1.54 0.01 41 MC 0.90 0.02 -0.03 0.51 0.50 0.00

12 MC 2.83 0.01 -0.01 0.67 0.66 0.01 42 MC -2.11 0.02 -0.02 0.70 0.70 -0.01

13 MC 7.01 0.02 0.00 0.49 0.47 0.02 43 MC -10.61 0.00 -0.03 0.48 0.51 -0.03

--B--
15

S&L Jai- -0.01 -
-0.06

-LE-
MC

--1.42...
-6.69

-1111-
0.00

-1111L
-0.02 0.44

-Ill-
0.46

-QM-
-0.02

-4-4-
45

-LE-
MC

-1.4.0 -
-20.40

-104-
0.00

-JUL
-0.06 0.41

_s-ao._
0.47

16 CR 11.86 0.05 0.00 2.46 2.42 0.04 46 MC 4.17 0.01 0.00 0.76 0.75 0.01

17 MC 6.02 0.02 0.00 0.88 0.87 0.01 47 MC 8.63 0.02 0.00 0.63 0.60 0.03

18 MC -12.11 0.00 -0.04 0.54 0.57 -0.04 48 CR 12.57 0.05 0.00 2.41 2.36 0.05

-11-
20

-S,I3-
CR

-22 60 &LI= -1111-
0.0110.68

-SUL
0.07

-all.
0.00

-1.2.5.

3.17
-1.21.

3.10 0.07
-19-

50

-fg1Q-

MC

-2.2-
4.59

-.4..a.
0.03

-JUL
-0.01

-ICA-
0.71

-CUL
0.70

21 MC -11.27 0.00 -0.04 0.52 0.56 -0.03 51 MC -5.39 0.00 -0.01 0.87 0.88 -0.01

22 MC -7.52 0.01 -0.03 0.50 0.52 -0.02 52 MC -7.12 0.01 -0.02 0.59 0.61 -0.02

23 MC -17.16 0.04 -0.06 0.32 0.37 -0.05 53 CR 12.90 0.06 -0.02 2.34 2.28 0.06

24 MC -0.26 0.02 -0.01 0.21 0.21 0.00 54 MC 4.67 0.02 -0.02 0.56 0.55 0.01

25 MC 7.94 0.02 0.00 0.67 0.65 0.02 55 MC -9.82 0.00 -0.03 0.72 0.74 -0.03

26 MC -6.80 0.01 -0.03 0.16 0.18 -0.02 56 CR 12.77 0.06 -0.02 1.85 1.79 0.06

27 MC 5.54 0.02 -0.02 0.70 0.68 0.01 57 MC -3.93 0.01 -0.02 0.37 0.38 -0.01

28 CR 7.76 0.09 -0.01 2.60 2.56 0.04 58 MC 1.55 0.02 -0.01 0.83 0.82 0.01

29 MC -18.41 0.11 -0.07 0.30 0.35 -0.05 59 CR 1.01 0.03 -0.01 2.38 2.38 0.01

30 MC -5.40 0.05 -0.02 0.54 0.55 -0.02 60 CR 21.47_ 0.14 0.00 2.81 2.67 _0.143+
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Aooendix B-23. Diferential item Functionina Analysis. Grade 8. Mathematics. African American (2.3431

.11ILL
1

L---)-,

0.05
..1Y111...l................k......Q.......2..

MC 0.18 0.04 -0.02 0.73 0.72
-1.1.

0.01

...kal..1.1512.
31 MC

,..7.......1.........1.L......a......P.
5.96 0.05 0.00 0.63 0.58

2 MC 2.92 0.04 0.00 0.63 0.60 0.03 32 MC 2.35 0.03 -0.01 0.40 0.38 0.02

3 MC 0.74 0.03 -0.02 0.50 OM 0.01 33 CR -3.97 0.04 -0.08 1.46 1.49 -0.03

4 MC -1.73 0.01 -0.02 0.29 0.30 -0.01 34 MC -2.29 0.02 -0.04 0.55 0.57 -0.02

5 MC 2.97 0.04 -0.02 0.45 0.43 0.03 35 MC -1.57 0.04 -0.05 0.36 0.38 -0.02

6 CR -4.30 0.02 -0.06 1.55 1.60 -0.05 36 CR -7.20 0.00 -0.09 1.61 1.71 -0.09

7 MC -0.02 0.01 -0.02 0.40 0.40 0.00 37 MC 1.08 0.03 -0.01 0.28 0.26 0.01

8 MC -3.62 0.03 -0.05 0.42 0.46 -0.04 38 MC -0.80 0.03 -0.04 0.63 0.64 -0.01

-9-
10

i.5...88 . sua. Jai_ 0.112.- 5- -2.94-
0.03

,-1111C-

MC -0.69
_o_o_
0.02

_42.o_
-0.02 0.50 0.50

_alla.,
-0.01

-.12-
40

-Ca.
CR

-213-
1.55

-QM-
0.05 -0.05

-14
2.32

-LAI-
2.28

11 CR -1.49 0.02 -0.03 1.25 1.26 -0.01 41 MC -1.20 0.02 -0.04 0.37 0.38 -0.01

12 MC -3.54 0.02 -0.05 0.50 0.54 -0.03 42 MC -0.76 0.02 -0.03 0.63 0.64 -0.01

13 MC 2.19 0.03 -0.02 0.37 0.35 0.02 43 MC -3.18 0.01 -0.03 0.30 0.33 -0.03

-3-4--
15

41.122. -1.20 JAIL ,--SL01

-0.01
-tita-

MC

-422-
-0.60

-OIL
0.03

-11.94.
-0.03 0.31

-la
0.32

-QM-
0.00

-4j -
45

-IYICr-
MC

.
-1.20 0.01

-L12.913.....4.22-

-0.02 0.27
-QM-

0.28

16 CR -3.40 0.00 -0.05 2.16 2.20 -0.04 46 MC 2.07 0.04 -0.01 0.65 0.63 0.02

17 MC 1.77 0.03 -0.02 0.79 0.77 0.02 47 MC 1.23 0.02 -0.02 0.48 0.47 0.01

18 MC -2.54 0.02 -0.04 0.44 0.47 -0.03 48 CR -3.00 0.04 -0.05 1.94 1.98 -0.04

-SUL -9..72- -91111-
0.0720 CR

-z2.29.-
2.63

-1122...

0.07
-.12.125...

-0.01

-La
2.42

-1.0.,
2.36

-all-
0.05

-42-
50

-d.1g-
MC

-3.121.
7.43

-UAL
0.07

_au.
0.00 0.63 0.56

21 MC 1.67 0.04 -0.03 0.43 0.41 0.02 51 MC -2.87 0.02 -0.03 0.77 0.79 -0.02

22 MC 3.83 0.05 -0.04 0.42 0.39 0.03 52 MC -1.28 0.01 -0.02 0.43 0.44 -0.01

23 MC -3.91 0.04 -0.05 0.21 0.25 -0.04 53 CR 6.16 0.09 0.00 2.11 2.02 0.09

24 MC 1.23 0.02 -0.01 0.13 0.12 0.01 54 MC 1.91 0.03 -0.02 0.44 0.42 0.02

25 MC -3.04 0.02 404 046 0.49 -0.03 55 MC -4.02 aoi -0.05 0.57 0.60 -0.04

26 MC -0.46 0.06 -0.03 0.14 0.14 0.00 56 CR 1.29 0.07 -0.03 1.58 1.56 0.02

27 MC 1.55 0.02 -0.03 0.56 0.54 0.01 57 MC -2.48 0.03 -0.04 0.20 0.22 -0.02

29 CR -2.57 0.03 -0.08 2.23 2.27 -0.03 58 MC 4.85 0.04 0.00 0.76 0.72 0.04

29 MC 0.53 0.08 -0.06 0.24 0.24 0.00 59 CR 4.22 0.06 -0.02 2.09 2.03 0.06

30 MC 1.06 0.05 -0.04 0.40 0.39 0.01 60 CR 2.96 _ 0.10 -0.05 2.11 2.04 0.07
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Appendix B-24. Diferential item Functionina Analysis. Grade 8. Mathematics. Hispanic (N=6.8701

.1tra..
1

Jim. -Li- -4- -P- 1._?_

-0.01
-Tau.

MC

--7.--
4.10

-V_
0.03

-II-
0.00

-.Q.-
0.76

-P-
0.74

-Li-
0.02 31

.1.122.

MC

_7.-
-1.21

-V-
0.01 -0.01 0.60 0.60

2 MC 1.76 0.03 -0.02 0.63 0.62 0.01 32 MC 4.09 0.03 -0.01 0.41 0.39 0.02

3 MC 4.59 0.04 -0.02 0.52 0.49 0.03 33 CR -4.80 0.04 -0.05 1.50 1.52 -0.02

4 MC 2.12 0.02 -0.02 0.33 0.32 0.01 34 MC -0.40 0.03 -0.04 0.58 0.58 0.00

5 MC -5.06 0.00 -0.03 0.42 0.45 -0.03 35 MC 0.62 0.02 -0.01 0.39 0.39 0.00

6 CR 0.77 0.02 -0.03 1.64 1.64 0 00 36 CR -3.16 0.04 -0.03 1.74 1.75 -0.02

7 MC -1.63 0.02 -0.02 0.41 0.42 -0.01 37 MC -0.66 0.01 -0.01 0.28 0.28 0.00

8 MC 2.21 0.03 -0.01 0.48 0.47 0.01 38 MC 0.46 0.01 -0.01 0.66 0.66 0.00

-2.-
10

Sa. JAL J-15_ _la_
0.05

,--IliCe-

MC

_LUZ_
3.47

_IIIL
0.02

_.422.1..

-0.01

_421
0.54

_la_
0.52

_WILL
0.02

__a_
40 CR

,..1-02..
4.39

_11.1_
0.07

_10.122

-0.02 2.40 2.36

11 CR -2.13 0.01 -0.01 1.28 1.29 -0.01 41 MC 2.31 0.02 -0.02 0.41 0.40 0.01

12 MC -3.15 0.03 -0.02 0.54 0.55 -0.02 42 MC 1.75 0.02 -0.01 0.66 0.64 0.01

13 MC 4.69 0.04 -0.02 0.39 0.36 0.03 43 MC -1.62 0.01 -0.03 0.34 0.35 -0.01

--Ii-
15

J211.222. -SUL JUL _11.2.4... _am_
-0.01

-MCG-
MC

-ill-
-1.35

_ILL
0.02

_IILL
-0.02 0.32 0.33

_14.2.
-0.01

_44_
45

.1.1C_

MC

_2.114._

-2.54 0.02
_14.12.1.

-0.02 0.29 0.31

16 CR -0.11 0.01 -0.03 2.23 2.23 0.00 46 MC 2.77 0.02 -0.01 0.66 0.65 0.02

17 MC 2.64 0.02 0.00 0.80 0.79 0.01 47 MC 4.15 0.03 -0.02 0.51 0.48 0.02

18 MC -5.40 0.04 -0.04 0.45 0.48 -0.03 48 CR -3.06 0.02 -0.03 2.01 2.03 -0.02

--1.2-
23

AIL 4/.11.. _1122_ _111.1_
0.01

-CIL
CR

_LZIL
4.65 0.09 -0.05

_Lf22.

2.50
_ISA.

2.46
_au.

0.04
__

50
..r.r..2.3.0._

MC 1.84

...2122...4.122..
0.01 -0.02

_QM_
0.59 0.58

21 MC 3.06 0.02 -0.02 0.44 0.43 0.02 51 MC -3.10 0.03 -0.02 0.80 0.81 -0.01

22 MC -2.95 0.02 -0.04 0.39 0.40 -0.02 52 MC -3.79 OM -0.03 0.44 0.46 -0.02

23 MC -2.19 0.04 -0.04 0.25 0.26 -0.01 53 CR -0.91 0.04 -0.03 2.06 2.06 0.00

24 MC -1.79 0.02 -0.01 0.13 0.13 -0.01 54 MC 0.52 0.02 -0.01 0.44 0.43 0.00

25 MC 1.22 0.01 -0.01 0.51 0.51 0.01 55 MC 0.13 0.01 -0.02 0.62 0.62 0.00

26 MC 2.91 0.03 -0.02 0.16 0.15 0.01 56 CR -3.07 0.05 -0.04 1.57 1.59 -0.02

27 MC 2.14 0.02 -0.02 0.57 0.56 0.01 57 MC -4.01 0.04 -0.03 0.22 0.24 -0.02

23 CR 6.07 0.09 -0.07 2.37 2.31 0.06 58 MC 4.10 0.03 -0.02 0.76 0.74 0.02

29 MC 2.27 0.10 -0.03 0.26 0.25 0.01 59 CR 2.59 0.02 0.00 2.10 2.08 0.02

30 MC -1.89 0.05 -0.04 0.39 0.41 -0.01 60 CR -2.57 0.03 -0.05 2.10 2.11 -0.01
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Appendix B-25. Diferential item Functionina Analysis. Grade 8. Science. Male (N=24.9391

Jim.
1

Zarg. --Lk.- 0
jyj C

-7.--
-2.91

-a-
0.02

--V-
-0.02

-9.-
0.46

-2-
0.47

-12-
-0.01

-Llaa...T.as.
40 MC

--7.-
0.02

-a-
0.01 -0.01

-g--
0 65

--P--
0.65 0.00

2 MC 8.98 0.02 0.00 0.84 0.82 0.02 41 MC 24.40 0.07 0.00 0.67 0.60 0.07

3 MC 8.50 0.02 0.00 0.36 0.33 0.02 42 CR -4.45 0.01 -0.02 1.43 1.44 -0.01

-§-
6

JAG_ JAL _SAL
0.01

...Mcd-
MC

_7-1.6 ._

-1.20
_QAL

0.01

_DAL
-0.01

_lei
0.77

_1112..

0.78
_LI.LIL

0.00
__41_

44 MC

.15,21,
1.95 0.02

_SAL
-0.01

_Q22_
0.53

_ILI_
0.52

7 MC -9.10 0.00 -0.03 0.48 0.50 -0.03 45 MC 15.70 0.04 0.00 0.72 0.67 0.04

8 MC 16.75 0.03 0.00 0.90 0.87 0.03 46 MC -2.92 0.00 -0.01 0.73 0.74 -0.01

9 MC 1.99 0.01 0.00 0.86 0.85 0.01 47 MC 15.70 0.05 -0.01 0.71 0.67 0.05

_II_
12

JAC_ A21. AIL .-0.121

-0.01MC

_LIZ_
10.02

_QM_
0.03

_JUL
0.00 0.75 0.73

_SUL
0.03

_4 .6_,
49

_MC_
MC

_S&L
-4.67

_OIL
a00

_SAL
-0.01

_Q-11_

0.93
_AM_

0.94

13 MC 28.12 0.07 0.00 0.80 0.73 0.07 50 MC 6.58 0.02 0.00 0.74 0.72 0.02

14 MC -2.49 0.01 -0.01 0.63 0.63 -0.01 51 MC 2.24 0.01 0.00 0.51 0.51 0.01

15 MC 2.18 0.01 -0.01 0.43 0.42 0.01 52 MC -11.33 0.00 -0.03 0.73 0.75 -0.03

16 MC -4.69 0.00 -0.01 0.57 0.58 -0.01 53 CR 9.19 0.05 0.00 2.41 2.36 0.05

-IL
18

A..QQ_ AIL .AAL 51_ AIL, -.412.. _SAL
-0.02

-tda-
MC

_SAL
0.64 0.01

_SAL
0.00 0.77

_111.7_

0.76 0.00 55 MC -9.66
_.QAQ_

0.00
_SA.1

-0.03
_CUL

0.79
_1125_

0.82

19 MC 10.38 0.03 0.00 0.60 0.57 0.03 56 MC 2.01 0.01 -0.01 0.76 0.76 0.00

20 CR -27.12 0.00 -0.12 2.15 2.27 -0.115* 57 MC -1.07 0.01 0.00 0.94 0.94 0.00

21 CR -15.89 0.00 -0.07 2.05 2.12 -0.07 58 MC -1.20 0.01 -0.02 0.42. 0.42 0.00

JAL _III_
0.0123 CR

_la_
-16.49

_411_
0.00

_12A1

-0.07

_La
3.32

_LTA.
3.39

_SUL
-0.07

_a_
60

_MC_
MC

_4.1L
3.97

_LQL
0.03

_SAL
-0.01 0.25

.1.112_
0.24

24 CR -27.84 0.00 -0.22 2.86 3.08 -0.216* 61 CR 6.08 0.04 -0.01 1.86 1.82 0.03

25 CR -8.79 0.00 -0.03 2.44 2.47 -0.03 62 MC 15.18 0.04 0.00 0.80 0.76 0.04

26 MC 4.80 0.01 0.00 0.91 0.90 0.01 63 MC -0.27 0.01 -0.01 0.59 0.60 0.00

27 MC 1.21 0.01 -0.01 0.72 0.72 0.00 64 CR -7.49 0.04 -0.04 2.32 2.36 -0.03

--2§-
29

JAL JAL JUL JAL 12.11. _SAL
0.03

-Ma-
CR

_12.3i
-11.49 0.00 -0.03

_la
1.62 1.65 -0.03

_6.5_
66

.11Q-
MC

,A.a.
9.76

_QAL
0.03

_SAL
-0.02 0.66

_1222
0.63

30 MC -2.13 0.01 -0.01 0.40 0.41 -0.01 67 MC -4.43 0.00 -0.02 0.73 0.74 -0.01

31 CR -11.14 0.00 -0.04 1.31 1.35 -0.04 68 MC 5.94 0.02 0.00 0.62 0.60 0.02

32 MC -2.30 0.01 -0.01 0.55 0.56 -0.01 69 CR -13.65 0.01 -0.04 1.40 1.43 -0.04

A.A.L AM. JAL lac_ J2A1
-0.0434

_Iird_
MC

_2.15_
4.66 0.01

_CUL
0.00 0.91

_lilt
0.90 0.01

...2.0_
71 MC

_:.5..12..

-14.83
_DAL

0.00
_SAL

-0.04
_QM_

0.76
_IILL

0.79

35 CR 15.15 0.06 0.00 1.85 1.79 0.06 72 MC -7.49 0.00 -0.01 0.87 0.89 -0.01

36 CR -0.38 0.04 -0.02 2.59 2.58 0.01 73 MC -2.58 0.00 -0.02 0.86 0.87 -0.01

37 MC 0.97 0.01 -0.01 0.82 0.81 0.00 74 MC -7.00 0.00 -0.02 0.69 0.70 -0.02

38 MC 1.49 0.01 -0.01 0.43 0.43 0.00 75 MC -2.96 0.00 0.00 0.84 0.85 0.00

39 MC 1.15 0.01 0.00 0.74 0.73 0.00
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Appendix B-26. DIferentlal Item Functionino Analysis. Grade 8. Science. Female (N=24.386)

-Um.
1

Lau. lar. ,...- 0
MC

--7.-
1.72

-1-.
0.02

-V-
-0.01

-Q...
0.45

....P-
0.45

.--11-,
0.01

.121:11.

40 MC -0.59
..Ia-,

0.01 -0.01
...Q...

0.60
.--P....

0.60 0.00

2 MC -7.40 0.00 -0.02 0.76 0.78 -0.02 41 MC -26.76 0.00 -0.08 0.47 0.55 -0.08

3 MC -11.38 0.00 -0.03 0.26 0.30 -0.03 42 CR 3.73 0.02 -0.01 1.41 1.40 0.01

--15--
6

JIM- SUL 41422 -1113--
-0.01

...tire-
MC

-LIZ-
2.58

-QM-
0.01 -0.01 0.75

-11Z1
0.74 0.01

-42-
44

-111Q-

MC

-62.4-
-3.72

..2.112-
0.01

-14.21
-0.02

-ID-
0.46

-112.9-
0.47

7 MC 8.30 0.03 0.00 0.49 0.46 0.03 45 MC -18.13 0.06 -0.06 0.58 0.63 -0.05

8 MC -14.50 0.00 -0.04 0.81 0.84 -0.03 46 MC 4.11 0.01 -0.01 0.70 0.70 0.01

9 MC 0.38 0.01 -0.01 0.83 0.83 0.00 47 MC -17.48 0.00 -0.05 0.57 0.62 -0.05

-11-
12

JILL 41SIL -12.111 -0.,52- -421--
0.02

-MC-
MC

-151EL
-10.32 0.00 -0.03

..o.u.
0.67

-1§1.
0.70

-AUL
-0.03

-ALL
49

-MC-
MC

-2.15.6 .-

9.01

-111L
0.02 0.00

-QM-
0.94 0.93

13 MC -27.96 0.00 -0.08 0.61 0.69 -0.08 50 MC -6.97 0.01 -0.02 0.66 0.68 -0.02

14 MC 0.88 0.01 -0.01 0.59 0.59 0.00 51 MC -3.98 0.01 -0.01 0.46 0.47 -0.01

15 MC -5.52 0.00 -0.02 0.35 0.37 -0.02 52 MC 11.33 0.04 -0.01 0.76 0.73 0.03

16 MC 2.01 0.02 -0.02 0.53 0.53 0.01 53 CR -8.73 0.03 -0.06 2.24 2.29 -0.05

-1.7-
18

-MC-
MC

9 29 SAL SUL JIM. 0.00 -1122- -QM- -0M-
0.03-0.38

-4...42-
0.01

-QS&
-0.02 0.73 0.73

,-.4.112-.

0.00
--ISA-

55 MC

-LILL
11.03

-QM-
0.03 0.00 0.82 0.80

19 MC -11.47 0.00 -0.04 0.50 0.53 -0.04 56 MC -1.82 0.01 -0.02 0.72 0.73 0.00

20 CR 25.31 0.12 0.00 2.31 2.19 0.119+ 57 MC 5.19 0.01 0.00 0.94 0.93 0.01

21 CR 14.39 0.09 -0 02 2.10 2.03 0.07 58 MC 0.44 0.01 -0.01 0.40 0.40 0.00

--22--
23

SLID- -S.J22. -ID- -UM- -L12421

-0.02
-CR-

CR
-112-

17.70
-QM-
0.08

-41.0-
0.00

-121
3.41

-LEL
3.33

-1121-
0.08

-.2-
60

-IS,-
MC

-:15fL
-7.44 0.02 -0.02 0.18 0.20

24 CR 24.84 0.24 -0.03 3.11 2.89 0.215+ 61 CR -6.33 0.07 -0.05 1.69 1.73 -0.04

25 CR 8.31 0.05 -0.02 2.44 2.41 0.04 62 MC -14.83 0.01 -0.05 0.69 0.73 -0.04

26 MC -3.96 0.00 -0.01 0.88 0.89 -0.01 63 MC -0.76 0.02 -0.01 0.55 0.56 0.00

27 MC -1.04 0.00 -0.01 0.67 0.67 0.00 64 CR 4.57 0.03 0.00 2.26 2.23 0.02

-20-
29

JY1Q-,
CR

-12.37 aa Jug_ A.25... -1211 -
-0.0311.15

-10-
0.04

-11.421-

-0.01 1.65 1.62 0.03
-S25--

66
-Mc-

MC

-115-
-10.90

-SUL
0.00

-11.0.1

-0.03
-QM-
0.56

-1122-
0.59

30 MC -1.45 0.02 -0.02 0.35 0.35 0.00 67 MC 5.40 0.01 0.00 0.71 0.70 0.01

31 CR 9.54 0.04 -0.02 1.34 1.31 0.04 68 MC -8.46 0.00 -0.03 0.52 0.54 -0.03

32 MC 0.02 0.02 -0.01 0.51 0.51 0.00 69 CR 10.92 0.05 -0.02 1.43 1.40 0.04

--.13-
34

,3,211- JUL SLIE SUL AIL J12- SISLL JUL -0M-
0.04

..Mg-
IVC -0.61 0.01

-SM.-
-0.01 0.88 0.89 0.00

--EL
71

-1Ard-
MC

-197 -
17.07 0.04 0.00 0.80

-11111-
0.76

35 CR -19.68 0.00 -0.09 1.58 1.67 -0.09 72 MC 9.34 0.02 0.00 0.89 0.87 0.02

36 CR 0.73 0.02 -0.02 2.53 2.53 0.00 73 MC 5.52 0.02 0.00 0.87 0.85 0.01

37 MC 0.28 0.01 -0.01 0.78 0.78 0.00 74 MC 7.18 0.02 -0.01 0.68 0.67 0.02

38 MC -4.71 0.02 -0.03 0.37 0.38 -0.01 75 MC 3.46 0.01 -0.01 0.83 0.82 0.01

39 MC -1.31 0.01 -0.01 0.69 0.69 -0.01
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Aonendlx B-27. Diferential Item Functionina Analysis. Grade 8. Science. African American (N=2.360)

-Arm.
1

Jas. ,-V- 9- --Q-,.....a......-
0.51 0.47 0.04MC

-7.--
-2.50

-V-
0.03

-1-.-
-0.04

-SI.
0.37

-2-1
0.39

-I2-
-0.02

.1.12111.

40
.1.122...-11-

MC 4.61 0.05 -0.02

2 MC 2.87 0.03 -0.01 0.71 0.68 0.03 41 MC -0.54 0.01 -0.01 0.42 0.42 -0.01

3 MC -2.62 0.02 -0.03 0.22 0.24 -0.02 42 CR -4.79 0.02 -0.05 1.26 1.30 -0.04

-5--
6

al& JUL -1,52
0.36

--LULL
0.01

-Mcd-
MC

-1216-
-0.16

-OIL
0.02

-Ala.
-0.03 0.62

-SUL
0.62 0.00

-11-
44

.11Q-
MC

,-1.22-,
1.03

-12-
0.02

-LIU-
-0.01

-SUL
0.37

7 MC 0.78 0.02 -0.02 0.36 0.36 0.01 45 MC -1.54 0.05 -0.06 0.54 0.55 -0.02

8 MC -6.05 0.00 -0.06 0.70 0.75 -0.05 46 MC -2.92 0.01 -0 03 0.52 0.54 -0.02

9 MC -1.87 0.01 -0.03 0.69 0.71 -0.02 47 MC -4.73 0.02 -0.05 0.44 0.48 -0.05

--1.1--
12

JILL a.a_ -0U2 -
0.02

-Ita-
MC

-La-
-0.14

.11.124....a.a.
0.02 -0.03

-12.
0.61 0.61

-1122-
0.00

-411-
49

-NE-
MC

1-114-
2.30

-142-
0.02

-11121

0.00 0.88
-SUL

0.86

13 MC 0.60 0.04 -0.03 0.57 0.56 0.01 50 MC -0.74 0.02 -0.02 0.56 0.57 -0.01

14 MC -3.32 0.03 -0.05 0.46 0.49 -0.03 51 MC 1.26 0.02 -0.01 0.41 0.39 0.01

15 MC -0.79 0.01 -0.03 0.26 0.27 -0.01 52 MC 5.50 0.06 0.00 0.69 0.64 0.05

16 MC 1.10 0.03 -0.03 0.43 0.42 0.01 53 CR 2.64 0.06 -0.04 2.07 2.03 0.04

-11.-
18

JUL -154.- -11111-
0.01

-Mg-
MC

-412-
3.79

-SUL
0.04

.A2.1-
-0.01

-101
0.64

-111§..

0.61

-10-
0.03

--5.4.-
55

-MR-
MC

-0.45 -,
1.61

_4112-
0.02

-SAL
-0.01 0.72 0.71

19 MC 1.69 0.03 -0.04 0.46 0.44 0.02 56 MC 0.74 0.03 -0.03 0.64 0.64 0.01

20 CR -2.40 0.04 -0.07 1.92 1.95 -0.03 57 MC -1.47 0.00 -0.03 0.84 0.85 -0.01

21 CR -2.47 0.05 -0.05 1.78 1.82 -0.03 58 MC 2.46 0.05 -0.01 0.38 0.35 0.03

-22..-
23

JAL A.125- SLI-1- JUL ILO-
-0.02

-LB-
CR

-.AIL
0.90 0.07

-1.11Z-
-0.05

-1.22.
3.09

-1,55..
3.07 0.02

--01-
60

-Irv-
MC

-SUL
-1.89

-.lam
0.02

-S.16.-
-0.03 0 16 0.17

24 CR -4.67 0.12 -0.15 2.26 2.36 -0.100* 61 CR 0.89 0.09 -0.04 1.52 1.52 0.00

25 CR 1.25 0.04 -0.03 2.17 2.15 0.02 62 MC -0.83 0.03 -0.05 0.61 0.62 -0.01

26 MC -0.39 0.04 -0.02 0.81 0.82 0.00 63 MC 0.67 0.03 -0.02 0.47 0.46 0.01

27 MC 1.08 0.04 -0.01 0.54 0.53 0.01 64 CR 0.88 0.04 -0 02 2.00 1.99 0.01

--23--
29

..-MQ.-
CR

-aaL
1.20

SUL
0.06

-0.03 SUL JAIL 0112., JUL -156 - JIM-
-0.01

,

-0.02

-.4.52.

1.52

-15.11
1.50 0.01

-AL.
66

-MCf.-.

MC

-113-
-1.18 0.02 -0.05 0.49 0.50

30 MC 0.03 0.03 -0.03 0.24 0.24 0.00 67 MC 0.27 0.03 -0.02 0.58 0.58 0.00

31 CR -1.06 0.03 -0.03 1.23 1.23 0.00 68 MC -1.19 0.03 -0.02 0.39 0.40 -0.01

32 MC -1.09 0.02 -0.04 0.40 0.41 -0.01 69 CR -3.74 0.01 -0.04 1.27 1.30 -0.03

SAL JAIL 4117- -0.00 -
0.0134 MC

-.120 -
1.36

-Qat-
0.04

,AS/2..
-0.01 0.82

-la
0.80 0.02

--Z1-
71

-1St-
MC 1.32

-SUL
0.03

-.-11,42..

-0.02
-ILL
0.62

-ILL
0.60

35 CR -3.97 0.00 -0.05 1.39 1.44 -0.05 72 MC 2.72 0.03 -0.02 0.82 0.80 0.02

36 CR 0.36 0.03 -0.02 2.34 2.33 0.01 73 MC -0.71 0.02 -0.02 0.76 0.76 -0.01

37 MC -0.79 0.02 -0.02 0.66 0.67 -0.01 74 MC -0.36 0.03 -0.03 0.54 0.54 -0.01

38 MC -0.39 0.03 -0.02 0.32 0.32 -0.01 75 MC 0.55 0.03 -0.03 0.73 0.73 0.00

39 MC 3.11 0.04 -0.02 0.58 0.56 0.03
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Appendix B-28. Diferential item Functionina Analysis. Grade 8. Science. Hispanic 1N=6.9641

Lam. -Q- D

1 MC

-7.-
0.55 0.02

--k-.
-0.03

-Q.
0.40

-P-
0.40

-12.-
0.00

--
40 MC

-7.-.
1.15

-V--
0.02 -0.02 0.48 0.47 0.01

2 MC -0.09 0.01 -0.03 0.68 0.69 0.00 41 MC -1.45 0.01 -0.03 0.42 0.43 -0.01

3 MC 1.35 0.01 -0.01 0.25 0.24 0.01 42 CR -1.81 0.02 -0 02 1.29 1.30 -0.01

-5.-
6

SOL S&L ILEL .42.2. Idc._ 0..122 ILO_ _OIL .1.1111_

-0.01
-NC-

MC

_13111.
3.31 0.02

....ilL7._

0.00 0.64 0.63 0.02
_41_

44 MC

_12.2eL

-1.23
_11.11L

0.02 -0.01 0.36 0.37

7 MC -0.22 0.01 -0.01 0.36 0.36 0.00 45 MC -0.88 0.04 -0.05 0.55 0.56 -0.01

8 MC -5.33 0.00 -0.03 0.72 0.75 -0.03 46 MC -3.83 0.01 -0.03 0.53 0.55 -0.02

9 MC -5.04 0.01 -0.03 0.69 0.71 -0.02 47 MC 1.83 0.02 -0.01 0.50 0.49 0.01

__11_
12

JILL IL_ ILO_ _La. _JUL
0.02

11c_
MC

.z2I3
4.54

_12.12L

0.03
_11.122_

0.00
..4.2.
0.64 0.61

_LIU_
0.02

__4.)5_

49 MC

_JAL
4.30 0.02

_112_
-0.01

_OIL
0.88 0.86

13 MC 2.90 0.02 -0.01 0.58 0.57 0.02 50 MC -1.44 0.02 -0.01 0.56 0.57 -0.01

14 MC -3.35 0.03 -0.02 0.48 0.49 -0.02 51 MC 1.11 0.02 -0.01 0.40 0.40 0.01

15 MC -6.63 0.01 -0.04 0.24 0.27 -0.03 52 MC -0.76 0.03 -0.03 0.64 0.65 -0.01

16 MC 1.30 0.02 -0.01 0.43 0.42 53 CR 2.35 0.04 -0.03 2.06 2.04 0.02

__J.Z._

18

_MR_
MC

_2,112_
-2.60

_1122._

0.02
ALELL

-0.02

SUL
0.60

.1227_

0.61

.0.01

_4.22_
-0.02

__.54__

55
_hr._

MC

.3..I6
4.12

ILSIL
0.02

-0 03 _ILI_ JUL _:11,127._

0.020.00 0.74 0.71

19 MC -1.63 0.03 -0.02 0.44 0.45 -0.01 56 MC 2.35 0.01 -0.02 0.65 0.64 0.01

23 CR -0.68 0.03 -0.05 1.96 1.96 0.00 57 MC 5.92 0.03 0.00 0.88 0.86 0.03

21 CR 0.11 0.03 -0.04 1.83 1.83 0.00 58 MC -2.14 0.02 -0.02 0.34 0.35 -0.01

--a-
23

.ALL ILL Idg_ J.L2._ Sal _ILLL _SILL_
0.01

-.C.B.-
CR

_9-92
4.03

_SUL
0.07 -0.06 3.12

_ILL
3.08

_SUL
0.04

__19__

60 MC

_12-41_

1.09 0.03
.41.9.1

-0.02 0.18 0.18

24 CR 2.44 0.10 -0.06 2.44 2.39 0.05 61 CR 1.67 0.03 -0.03 1.54 1.53 0.01

25 CR 1.53 0.05 -0.05 2.17 2.16 0.02 62 MC 2.49 0.02 -0.01 0.64 0.63 0.01

26 MC 3.55 0.03 -0.01 0.84 0.82 0.02 63 MC 2.34 0.02 -0.01 0.48 0.46 0.01

27 MC 2.78 0.03 -0.02 0.55 0.54 0.01 64 CR -8.91 0.03 -0.07 1.94 2.00 -0.06

JAL S&L JILL Ida_ _ISIL_ _La_ ..0.57 ._ _QM_
-0.0129 CR

_4216_
2.84 0.03

_iLia_
-0.01 1.53 1.51

_OIL
0.02

_S2..5_

66 MC

....2,112.

-0.84
_11-42_

0.02 -0.02 0.50 0.50

30 MC -1.05 0.02 -0.02 0.24 0.25 -0.01 67 MC 0.46 0.01 -0.02 0.59 0.58 0.00

31 CR 0.50 0.02 -0.02 1.24 1.23 0.00 68 MC -1.31 0.02 -0.03 0.40 0.41 -0.01

32 MC -5.85 0.00 -0.03 0.38 0.41 -0.03 69 CR -0.44 0.03 -0.03 1.31 1.30 0.00

IL.Q2. JL.02. ILZI IS._ _la_
0.0034 MC

_L2.2.7_,

-1.04 0.01 -0.01 0.80
_la

0.80

_-11.21_

0.00

_.7.1...
71 MC

_11.Zi.
-0.29

_1212_
0.01

_.1.122_

-0.01

_SUL
0.61

_ILL
0.61

35 CR -4.04 0.01 -0.03 1.42 1.45 -0.03 72 MC 5.72 0.03 0.00 0.83 0.80 0.03

36 CR -6.04 0.03 -0.06 2.29 2.34 -0.05 73 MC 3.10 0.02 -0.02 0.78 0.76 0.02

37 MC -2.50 0.01 -0.04 0.66 0.67 -0.02 74 MC -0.79 0.02 -0.01 0.54 0.55 0.00

38 MC -0.60 0.02 -0.02 0.32 0.32 0.00 75 MC -0.31 0.03 -0.01 0.73 0.73 0.00

39 MC 1.30 0.01 -0.01 0.57 0.56 0.01
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